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THREE ELEPHANT BORAX 


WV cin every growing season, more and more evidence of boron defi- 


ciency is identified. Crops where lack of this important secondary 


plant food is causing serious inroads on yield and quality include alfalfa, 


apples, beets, turnips, celery, and cauliflower. 


THREE ELEPHANT BORAX will supply the needed boron. It can be 


obtained from: 


American Cyanamid & Chemical Corp., 
Baltimore, Md. 


Arnold Hoffman & Co., Providence, R. i., 
Philadelphia, Pa. 


Braun Corporation, Los Angeles, Calif. 
A. Daigger & Co., Chicago, II. 


Detroit Soda Products Co., Wyandotte, 
Mich. 


Florida Agricultural Supply Co., Jackson- 
ville and Orlando, Fla. 


Hamblet & Hayes Co., Peabody, Mass. 
The O. Hommel Co., Pittsburgh, Pa. 


Innis Speiden & Co., New York City and 
Gloversville, N. Y. 

Kraft Chemical Co., Inc., Chicago, Ill. 

W. B. Lawson, Inc., Cleveland, Ohio 

Marble-Nye Co. Boston and Worcester, 
Mass. 

Thompson Hayward Chemical Co., Kansas 
City, Mo., St. Louis, Mo., Houston, Tex., 
New Orleans, La., Memphis, Tenn., 
Minneapolis, Minn. 

Wilson & Geo. Meyer & Co., San Francisco, 
Calif., Seattle, Wash. 

Additional Stocks at Canton, Ohio, Nor- 
folk, Va., Greenville, Tenn., Nashville, 
Tenn., and Wilmington, N. C. 


IN CANADA: 
St. Lawrence Chemical Co., Ltd., Montreal, Que., Toronto, Ont. 


Information and Agricultural Boron References sent free on request. 


Write Direct to: 
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NEW YORK CITY 


Pioneer Producers of Muriate of Potash in America 
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In Retrospect . 


An Era’s End 
or 


Peer stos may be nonsensical, but I expect that as long as men 


have memories one can expect a little indulgence of that kind on 
the sly. So let’s hit the pipe and dream backwards, despite the tanks 


and taxes. 


Subtract three decades from 1943. What you have left on the old 
scribble pad is 1913. That year of A. D. spells “ancient dominoes” to 
most of the young huskies who are too busy with history in the making 
to pause and ponder about a yellow leaf of yesterday. 


But to me and to hosts of my be- 
fuddled generation, that year 1913 
marks what seems now to have been 
the last lap of an era which vanished 
in the smoke screen set up by the con- 
flict of 1914-18. 

To us who have doubled our years 
of life since that way-back summer, the 
comparative simplicity and tranquility 
of existence in the two preceding dec- 
ades our youth of that day had known 
are as hard to visualize as the rigorous 
reality which the coming peace must 
bring. 

Though Congress may disagree with 
them, we must admit while we have 


our hair down that the economists were 
not so far off the beam when they as- 
signed 1913 as the last year in a cycle 
of seasons used to figure farm parity 
price and income formulas. 

So in attempting to value the cir- 
cumstances surrounding us older “be- 


-wilderites” in relation to 1913, and 


why it seems significant to us in retro- 
spect, let’s blend a little of the personal 
along with the political and philosophi- 
cal. Personal whims don’t mean much 
any more, but they do sort of humanize 
both ancient and current history. 

The only strange thing about it is 
that I can peer over the experts’ slide 
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rules and tabulating machines and find 
more interesting things than dull digits 
in a review of that “golden age” of agri- 
culture, so rudely and completely shat- 
tered by “repercussions” of world events 
since 1913. 

Probably I wasn’t the only chap who 
secured his first paying job and pock- 
eted his first steady wages in that 
almost forgotten summer of 1913. 
Anyhow, we bade good-bye to a lot of 
twisting, aimless, barefoot trails and 
swimming-hole day dreaming that year, 
and gave ourselves with buoyant hope 
to the pursuit of success according to 
all the dictates of copy-books and em- 
broidered wall mottoes. 


be sure, there were Get-Rich- 
Quick Wallingfords going the 
rounds in magazine stories those days, 
but they did not blot out for us the 
earlier Pluck and Luck and Do and 
Dare series so smudgy with thumb 
prints in the town’s circulating library. 
Although we were not anxious to be- 
come little Rollos or Lord Fauntleroys, 
in spite of well-meaning mothers, our 
vision of personal achievement held a 
decidedly vigorous and virtuous tone, 
with a little touch of crusading in our 
commercialism, while it lasted. 

To be good for something was bet- 
ter than just being good, but neverthe- 
less we did have a code of standards 
just the same, and kept it handy as long 
as we could. 

Our whole state did not boast one 
single economist that summer, or he 
might have raised a feeble voice to 
warn us that “world forces were shap- 
ing our destiny” or that those few 
throbbing autumn days ahead of us 
that season would usher in a hard kill- 
ing frost to nip the last fruits of “laissez 
faire” from the oft-shaken plum tree. 

But we wouldn’t have known what 
such fancy words meant anyhow. We 
only read the old North American 
Review to bone up on school debates, 
and we skipped the words we couldn’t 
pronounce. In fact, none but a few 
scholarly savants used the phrase until 
the dollar doldrums came creeping over 







us in the wake of the war. All we 
knew or thought about in that happy 
summer was the security of a stipend, 
the society of our friends, and the open 
road to somewhere which youth found 
landmarked with cock-sure direction 
signs put up by former successful 
travelers. 

My first away-from-home job was 
connected with the publication of ex- 
periment station circulars, which turned 
my embryonic imagination into chan- 
nels that have since become either 
streams of habit or eddies of uncer- 
tainty. 

Like the vocation of farming as it 
was then followed by neighbors we 
knew, the original station circulars 
were not garnished with literary and 
graphic appetizers, to make them easily 
swallowed and pleasantly digested. 
The only diversions in the educational 
field known to the farm craft in those 
days were winter institutes and sum- 
mer plowing matches. When you got 
a sober covered circular from the experi- 
ment farm, it was classed with the 
almanac and the Bible, but it lacked 
the corny humor of the former or the 
circulation power of the latter. But 
farm life was hard anyhow, and you 
couldn’t expect to have it alleviated by 
a mere editorial spasm or two. 


N scanning the agricultural back- 

ground of 1913, we find it blessed 
with more than its normal desideratum 
of democracy—the Democratic Party 
being at the helm of state. David H. 
Houston of Missouri (no dirt farmer) 
was Secretary of Agriculture in Wood- 
row Wilson’s cabinet. However, no 
untoward signs of paternalism were 
manifest in the doings and doctrines 
emanating from that comparatively 
tiny bureau housed in some rambling 
red brick buildings that would not do 
for a janitor’s annex today. 

Indeed the only form of “farm relief” 
on the horizon that summer (aside 
from more and bigger bulletins and 
thicker packets of free seeds) did not 
come from the Houston bureau at all, 
but bulged out as a fight for a nobler 
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use of the infant parcel post on the 
R. F. D.—and was led by a scrappy 
Texan, Albert Burleson, then Post- 
master General in the gloomy old tow- 
ered edifice so long a landmark on 
Pennsylvania Avenue. The “cause” 
had something to do with giving re- 
mote farmers a chance to get or send 
packets of merchandise weighing up to 
twenty pounds by parcel post without 
buying special kinds of stamps to affix 
on them. 








Oh, sure, the rural mail was the big 
event of those days! It was the main 
avenue for covering distance and keep- 
ing in touch with fads, fashions, and 
fundamentals. The big department 
store catalogs were cluttering up the 
sitting room and the overland sales- 
men and country storekeepers were 
doing their darndest to keep the gov- 
ernment from bankruptcy through serv- 
ing as errand boys for city slickers with 
something to sell by mail. But the 
masses clung to dollar-saving schemes 
and boosted Burleson’s program. 

Nothing more serious than this oc- 
cupied the rural forums of 1913. We 
were blissfully unaware of any porten- 
tous troubles of an international kind, 
and our main concern was to take part 
in just such purely domestic squabbles. 
Maybe they were a part of the four 
freedoms or self-determination, but we 
did not call them that. 

The climatic vagaries of 1913 re- 
mind us a little of present weather be- 
havior. The season started late, and it 
was very wet until June. After that it 
turned hot and dry and the whole 
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Southwest was under a long siege of 
drought. Yet when they counted up 
the score at harvest time, the national 
corn crop exceeded two billion bushels, 
and at the average price of seventy 
cents a bushel then current, it proved 
to be the most valuable maize storage 
that the country had known to date. 

In May 1913, wheat brought 93 cents 
for No. 2 northern; hogs at Chicago 
were about $8.50; creamery extra but- 
ter stood at 28 cents a pound; Ameri- 
can cheese was 14 cents wholesale; and 
take due note—draft horses brought 
$235 to $300 for medium weights and 
ordinary farm chunks were quoted at 
$150 to $215 each. 

The country was keenly awake to a 
real meat shortage that season, too. 
The agricultural leaders were much 
concerned about the drop in livestock 
production for slaughter, and one pro- 
posal asked for municipal abattoirs. 
Others wanted boys’ pig clubs to be 
started, and still others supported the 
rather new and novel cooperative live- 
stock shipping associations to displace 
the country stock buyer in the local 
market. One big reason for this was 
that Argentina had supplanted the 
United States as the chief European 
provision-supplier of fresh and cured 
meats. The velvet had gone from the 
huge export trade abroad, and nothing 
much had been done to stimulate and 
regulate the meat production and dis- 
tribution system here at home to take 
up the slack. Hindsight was again 
better than foresight, a common fail- 
ure in our diplomacy and planning. 

Because of failure of the meat in- 
dustry to keep step with home demand 
in the decade between 1903-13, the 
old Chicago International set up spe- 
cial boosting exhibits that winter to 
coax more life into the sirloin and 
pork-chop trade. 


OR about the fourth time in suc- 

cession, it was noted that the heavy 

end of the premiums awarded to beef 

steers at this index show were placed 

on yearlings and baby beef calves. “The 
(Turn to page 50) 











The beets in the foreground received 900 lbs. of 0-8-24 per acre; those beyond the first stakes, 


the same plus 1,000 lbs. of salt; beyond the second stakes, 0-8-48; and beyond the third, the 
0-8-24 with 500 Ibs. of salt. 


Salt With Potash 
For Some Crops 


By Paul M. Harmer 


Professor of Soils, Michigan State College 


CAN well remember when, as a 

youngster, I was told that in the 
solution of a problem which required 
considerable diplomacy it was some- 
times necessary to “salt the cow to catch 
the calf.” Later on came the advice 
that instead of “swallowing a statement, 
hook, line, and sinker,” it was fre- 
quently advisable to take that statement 
“with salt.” I didn’t realize then that 
it would ever be necessary to “salt a 
crop to catch a good yield.” When, 
many years later, the first sugar beet 
institute was held at Michigan State 
College in the winter of 1923-24, I was 
surprised by the argument advanced by 
one farmer from the “thumb” district 
in Michigan regarding the benefits 
which he had been securing from the 





use of salt on his sugar beet crop. The 
audience took his statement “with a 
great deal of salt.” In fact, the response 
he received bordered on ridicule. 

The thought occurred to me during 
that discussion that if there should be 
any basis for his argument, the benefits 
which would be secured ought to be 
considerably greater on muck soil than 
on the mineral soil which he was farm- 
ing. This should be true especially if 
the benefits: were due to the sodium in 
the salt, since the sodium content of 
organic soil is very small. The result 
of this chance discussion was that in 
the spring of 1924 I laid out a set of 
plots on our muck experimental field 
near East Lansing in which salt was 
used with phosphate alone, and as a 
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supplement to the regular potash and 
phosphate fertilization. These same 
plots were continued each year to the 
fall of 1930, and during this time some 
striking results were secured. Some 
crops showed a marked benefit from 
salt, but only when applied with potash, 
while others were not affected at all by 
the inclusion of salt in the fertilization. 

With the transfer of our central ex- 
perimental plots on muck soil to a muck 
area on the College farm at East Lan- 
sing in 1931, the study with salt was 
discontinued for a year, but new plots 
were laid out in 1932. This muck had 
been broken once previous to the break- 
ing in 1930, but had been used as pas- 
ture for the College herd for many 
years. These plots were an enlargement 
of the first set in that the treatments 
included the use of 20 per cent imported 
kainite as a source of potash, included 
because the chief impurity of kainite is 
sodium chloride. The plots were con- 
tinued until the fall of 1941. In the 
spring of 1942 the salt study was again 
continued with the establishment of a 
set of plots on a virgin muck soil, part 
of a 200-acre area of deep muck still 
owned by the College from the original 
land grant made in 1855. 

Within recent years, the potash situa- 
tion in this country has undergone a 
very marked change. Instead of being 
dependent on Germany, as at the time 
of the first World War, the United 
States is now producing, within our 
own country, all the potash that we 
require. Although most of the refined 
American potash salts contain at least 
60 per cent K.O, equivalent to 95-98 
per cent potassium chloride, the potash 
mines located at Carlsbad, New Mexico, 
are producing a mine-run potash salt of 
commercial importance called manure 
salts, containing around 40 per cent 
potassium chloride, equivalent to 22-26 
per cent K.O, with about 55 per cent 
sodium chloride as the principal im- 
purity. It is only natural that we should 
include, in our new set of plots, treat- 
ments with this American mine-run salt 
rather than to use imported kainite. 
Owing to the present situation in 
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America, it now appears possible that 
the farmers of our country may find it 
to their advantage to use some of the 
lower-grade potash salts. If this should 
prove to be the case, it is advisable that 
we know a little more about the possi- 
bilities of fertilizing with this low-grade 
potash, and with salt, and more about 
the crops which are salt-responsive and 
which are, therefore, likely to be espe- 
cially benefited by such fertilization. 

The purpose of this study, as finally 
outlined, was to determine several 
points; viz., 


1. What crops will ordinary salt 
benefit? 

2. Can the potash application be re- 
duced or omitted entirely when 
salt is used? 

3. Is the benefit from salt due to the 
sodium or*the chloride contained 
in it? 

4. Is there an economical and effec- 
tive source of salt in the form of 
an impurity in low-grade potash 
fertilizer? 


For that reason, I am presenting in 
Tables 1 and 2 average yields of some 
of the salt-responsive crops, as secured 
from the various treatments in our ex- 
perimental studies for a period of years. 
A review of these results shows that 
salt is highly effective in increasing the 
yields of several crops and that it can- 


| 





The sugar beet leaves shown in the picture were 
carefully selected to be of the same age. The 
upper ones received no salt while the lower ones 
received 1,000 lbs. per acre. Note the areas af- 
fected by leaf spot on those without salt, a 
disease that generally does not appear on the 
salt-treated beets until around 10 days later. 
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TABLE 1.—EFFECT OF VARYING SALT AND POTASH APPLICATIONS TO Muck Soin 


ON YIELD OF SEVERAL CROPS * 








Average yield in tons per aere 


pe Roots 
Fertilized*** Annual salt Swiss 
annually 600 weit Celery 
Order ~ srgptinanegiaire application chard 
of .P 1932-41 |Table beets} Turnips | Mangels 
1932-37. 900 
Plots** Ib lbs. per 
Ss. per acre nein igh eae (eek —————— 
1938-41 6 years 4 years 2 8 years 2 
1932, ’34, 1935, years | 1933-35] years 
35, '37, ’38| 736, ’38 1932, and 1932, 
& ’39 & 39 40 1937-41 36 
1, 6, 11 0-8—24 0 10.4 9.8 i. 19.2 17:7 
2 0-8-—12 500 18.2 11.6 18.0 22.3 23.5 
3, 8, 10 0-8-24 . 500 19.3 13.6 23.8 25.3 26.5 
7,9 0-8-24 (Kainite) 0 17.4 13.0 23.9 25 .2 22.4 
5 0-8-—24 1000 21.9 15.5 31.4 25.5 31.0 
4 0-8—48 0 17.0 12.4 22.4 22.9 23 .0 
12 0-8-0 500 5.6 4.2 4.7 11.9 roe 


* An earlier and more detailed report of the results presented in Tables 1, 2, 3, and 4 was published 
as the “Effects of Applying Common Salt to a Muck Soil on the Yield, omposition, and Quality of 
Certain Vegetable Crops and on the Composition of the Soil Producing Them, ” in Jour. Am. Soc. Agron. 
Vol. 33, No. 11, Nov., 1941. 

** Plots 7 to 12, inclusive, were not established until 1933. Averages of table beets, Swiss chard, and 
mangels include only plots 1 to 6 in 1932. 

* Potash in 0-8-24 applied on plots 7 and 9 was in the form of imported Kainite (20 per cent potash) ; 

potash used in mixtures for remaining plots was in form of the muriate, 50 per cent KzO containing 

onmubuataly 12 per cent sodium chloride in 1932 and 1933, and 60 per cent K2O containing approxi- 
mately 2 per cent sodium chloride from 1934 to 1941, inclusive. 


TABLE 2.—EFFECT OF VARYING SALT AND POTASH APPLICATIONS TO MucxK SoiL 
oN YIELD, SuGAR CONTENT, AND PurRITy OF SuGAR BEETS 








Average for 8 years, 1932-41 


Fertilized* Annual Tons per acre Sugar 
Order annually 600 salt 
of lbs. per acre application Purity 
Plots 1932-37. 900 1932-41 Recover- 
Ibs. per acre lbs. per Roots Tops and | Sucrose | able*** i 
1938-41 acre (crowned) | Crowns** % lbs. per 
acre 
1, 6, 11 0-8-—24 0 8.2 9.4 15.0 2049 85.2 
2 0-8-12 500 10.7 13.0 15.4 2779 84.5 
3, 8, 10 0-8—24 500 12.1 13.6 15.7 3249 85.6 
7,9 0-8-24 (Kainite) 0 11.8 13.7 15.8 3197 85.8 
5 0-8-24 1000 12.2 12.8 16.0 3312 84.9 
4 0-848 0 11.4 10.7 15.8 3109 86.1 
12 0-8-0 500 3.3 8.3 10.3 466 68.5 





* Source of potash on all plots except 7 and 9, 50 per cent muriate 1932 and 1933; 60 per cent in 
later years. 

** Tops and crowns not weighed in 1941. Average for 7 years only. 
*** Recoverable sugar equals total sugar multiplied by per cent purity. 
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not be used as a substitute for potash 
but rather as a supplement to it. It is 
interesting to note that the salt, when 
used with potash, did not decrease the 
percentage of sugar in the sugar beets 
nor the percentage of purity, which is a 
measure of the proportion of sugar 
that can be recovered in the sugar fac- 
tory. When the potash was omitted 
and salt used with phosphate alone, 
yield, sucrose, and purity percentages 
showed decided decreases. In addition 
to the crops listed in Tables 1 and 2, 
which were greatly benefited by the salt 
application, cabbage, celeriac, kale, 
kohlrabi, radishes, and rape have shown 
some benefit from salt, applied in addi- 
tion to the regular fertilization. Crops 


Pom 
if 


The table beet leaves at the left have turned 

purple prematurely. The effect of the salt ap- 

plication is to keep the leaves growing with a 
healthy green color up to the time of frost. 


which have shown no response to salt 
in these trials include asparagus, broc- 
coli, Brussels sprouts, carrots, cauli- 
flower, corn, lettuce, onions, parsnips, 
peppermint, potatoes, rutabagas, spin- 
ach, and tomatoes. It must be noted 
that the potash used in the fertilization 
of these crops contained small quantities 
of salt as an impurity. 

With the annual applications made 
each. year but the crops rotated on the 
plots so that they were not grown on 
the same area for two years in succes- 
sion, the 1,000-pound-per-acre applica- 
tion of ordinary salt gave better results 
in the early years than did the 500- 
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pound application. In the later years, 
however, the build-up of salt in the soil 
was such that the 500-pound application 
generally gave as high yields and some- 
times higher than did the 1,000-pound 
application. It should be realized, how- 
ever, that in most rotations, the salt-re- 
sponsive crops are not likely to be re- 
peated year after year but are more 
likely to be alternated with non-salt- 
responsive crops. For that reason, it is 
quite possible that, on organic soils, the 
1,000-pound application of salt may be 
well worth while for the four members 
of the beet family, and for turnips and 
celery. 

Because of this very marked influence 
from the use of salt, when applied along 
with potash, on yield of several different 
crops, a study was made to determine 
the effect of the salt application on the 
chemical composition of the crop. The 
work was done in cooperation with Dr. 
E. J. Benne of the Chemistry Experi- 
ment Section in the Division of Agri- 
culture at Michigan State College. Al- 
though a number of crops were ana- 
lyzed, the analyses of only a few are 
presented in Table 3. The percentage 
of sodium oxide in the green crop 
showed a marked increase when salt 
was applied, except in the case of tur- 
nips where the increase was slight. The 
content of potash showed a slight de- 
crease with use of salt, except in the 
case of turnips. The amount of sodium 
oxide removed in the crop was increased 
very markedly in all three crops when 
salt was applied. The amount of potash 
was slightly increased in celery, showed 
no variation in the case of table beets, 
and was markedly increased in the case 
of turnips. The analysis of the crops 
which received 20 per cent kainite 
showed a composition similar to those 
receiving the 60 per cent potash plus 
salt. Onions, unlike the other crops, 
showed a decrease in yield when salt 
was applied, while asparagus was not 
benefited. The percentage of sodium 
oxide absorbed by the onions was very 
low, although there was some increase 
when salt was applied. The amount of 
sodium oxide removed by the crop 
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showed a considerable increase but the 
maximum absorbed was only a fraction 
of that absorbed by the other three 
crops. Both the percentage potash in 
the onions and the amount removed by 
the crop showed a decrease when salt 
was applied. 

The question next arose as to whether 
the benefits of the salt were due to the 
sodium or the chloride. In order to 
get some idea of this, both sodium and 
chloride were determined in the 1937 
crops of sugar beets and celery. A dis- 
turbing factor in this study lay in the 
fact that the potash applied was like- 
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wise combined with chloride. Table 
4 shows the percentages of these con- 
stituents and the ratio between sodium 
oxide and chloride of the different treat- 
ments. It is interesting to note that, al- 
though both sodium and chloride were 
absorbed in greater amount where salt 
or kainite was applied, the absorption 
of sodium was very much greater than 
that of chloride, as indicated by the dif- 
ference in ratios. It should also be 
noted that by far the greater proportion 
of the chloride absorbed by the sugar 
beet crop, when salt was applied, was 
(Turn to page 48) 


TABLE 3.—EFFECTS OF VARYING SALT AND POTASH APPLICATIONS TO Muck SoILs 
ON THE CONTENT AND REMOVAL OF SODIUM OXIDE AND POTASH BY CELERY, TABLE 


BEETS, AND TURNIPS 











Fertilized Percentage in Pounds per acre 
annually Annual salt Crop green crops removed in crop 
Order 600 lbs. per acre application yield : By 
of plots 1932-37 1932-38 tons 
900 lbs. per acre | lbs. per acre | peracre| Soda Potash Soda Potash 
1938 (Na2O) | (K20) | (Na2O) | (K30) 


Celery—Average 1937 and 1938 crops 










0-8-24 







189 142 




















































3, 8, 10 0-8-24 
5 0-8-24 191 149 
7,9 0-8-24 (Kainite) 168 145 

Table beets—Total crop—1938 crop 
0-8-—24 ; 175 
3, 8, 10 0-8-24 0.26 177 152 
5 0-8-24 0.31 206 178 
0—8-—24 (Kainite) 0.32 162 176 
Turnips—Roots only—1938 crop 
0-8-—24 11 29 
3, 8, 10 0-8-24 0.17 26 40 
5 0-8-24 0.22 24 58 
7,9 0-8-—24 (Kainite) 0.18 30 43 
Onions—Bulbs oniy—1939 crop 
Bu. 

1, 6 0 1017 0.004 0.13 2.3 71 
3 500 895 0.010 0.12 5.0 59 
5 1000 914 0.015 0.11 ye 4 56 














This Maryland farmer supplements grazing with generous rations of feed to keep his dairy cows at 
peak milk production throughout the season. 


How Best Use 


Our Feed Crops? 


By C. B. Sherman 


U. S. Department of Agriculture, Washington, D. C. 


N this war and immediately after- 

ward, the best use of crops to get 
the best human results from them is of 
utmost concern. Essential facts con- 
cerning nutritive values of foods and 
human dietary requirements have been 
provided by comparatively recent in- 
tensive research. This knowledge has 
come in time to supply a nutritional 
basis for planning the most efficient pos- 
sible use of our resources at a time 
when, vast as they are, these resources 
do not readily equal the world-wide 
demands that will be made upon them. 

This efficiency in use is measured by 
the output of food nutrients obtained 
per unit of resources used. Raymond 
P. Christensen, with others in the U. S. 
Department of Agriculture, has been 
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exploring the possibilities and has 
brought forth some interesting results 
that are capable of very practical ap- 
plication. 

Resources considered by them are 
given quantities of feed, land, and labor. 
Definitions, methods, measurements, 
and analyses used in these explorations 
have been meticulously set forth in re- 
port form, but space requires that the 
facts here be limited to those that 
answer the practical question which 
involves the readers of this magazine; 
namely, how can we best use our feed 
crops after we raise them? 

The various classes of livestock com- 
pete directly in many areas for feed, 
land, and labor as well as for other re- 
sources, Mr. Christensen reminds us. 
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Within a short period, say one year, 
substantial shifts in the allocation of re- 
sources among classes of livestock may 
take place. In the period ahead, we 
shall probably have to so use our re- 
sources for livestock production as to 
contribute most to the total food supply. 

Feed units are used when comparing 
the feeds consumed by each class of live- 
stock, and the efficiency in turning them 
into food nutrients. Other relation- 
ships, the use to which the farm prod- 
uct is usually put, and other pertinent 
considerations are weighed and plotted. 
The practical deductions in regard to 
feeds, when reduced to laymen’s terms, 
are as follows: 

Hogs are most efficient in converting 
feed grains into food energy and fat on 
an average basis. But in areas where 
large quantities of roughage feed are 
available, grain used in combination 
with otherwise unused roughage to pro- 
duce milk will yield more food energy 
and fat than the grain would yield if 
used in alternative ways. The really 
significant comparison to make between 
livestock is their efficiency as sources of 
protein, minerals, and vitamins. Certain 
minimum quantities of animal proteins 
are required in human diet. Protein is a 
rough measure of the lean meat ob- 
tained from livestock, and the produc- 
tion of meat animals at the present 
levels is desirable chiefly because meat 
is a so-called morale food which con- 
sumers seem to crave. 


Further Comparisons 


Whole milk and eggs rank ahead of 
meat animals as sources of protein, 
minerals, vitamin A, and riboflavin, 
whereas meat animals are more efficient 
as sources of thiamine and niacin. 

Although feed can be shifted among 
the classes of livestock rather quickly 
over a short time—a year for instance 
—such shifts are limited by the pos- 
sibilities of changing livestock numbers 
and changing the feed consumption 
per animal. Hogs and poultry pro- 
vide the greatest opportunities for 
changing numbers in a relatively short 
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time, while the number of milk cows 
may be increased by reducing the rate 
of culling. 

Assuming that additional feed will be 
available for increased livestock, what 
will be the average efficiency of each 
class of livestock in converting this ad- 
ditional feed into nutrients? The eff- 
ciency of livestock in using this addi- 
tional feed will be affected by changes 
in the number of animals as well as 
by changes in production per animal. 
Without going into all the side con- 
siderations, what can be said about 
changes in production from the view- 
point of distributing the available feed 
supplies among livestock in a way to 
maximize output of the food nutrients 
which are expected to be in short 


supply? 
The Increased Goal 


Compared with other farm products, 
the goal for milk should be much 
higher next year—that seems obvious 
to Mr. Christensen and his associates. 
The most efficient way of supplying the 
food nutrients that are needed most is 
to use more of our milk as whole milk, 
and to try to produce more milk as 
well. 

Production of milk could be in- 
creased considerably in the next year 
or two, he points out, if feed is made 
available and the necessary economic 
incentives are provided. According to 
the best information, a 5 per cent in- 
crease in milk per cow could be ob- 
tained by heavier feeding, without de- 
cline in average efficiency. 

As the feed supplies are limited in 
spite of our huge crops last year, it will 
probably not be possible to have great 
expansion in milk production and yet 
maintain the present output of other 
livestock products. So, another year, it 
may be necessary to reduce the output 
of these other products. 

If we are to increase food output in 
terms of food nutrients, that may be 
the thing to do. What then are the 
conclusions from this point of view? 


(Turn to page 44) 








Sericea lespedeza is being mowed for hay when plants are approximately 12 inches high. 
stage sericea makes good hay. 


At this 


Sericea Is A Good Crop 


By R. Y. Bailey 


Chief, Regional Agronomy Division, Soil Conservation Service, Spartanburg, S$. C. 


FTER a slow start, séricea lespedeza 
is steadily coming into its own as 
an important crop in the South. From 
1896, when the first planting was made 
at the North Carolina Agricultural Ex- 
periment Station, until 1934 it was esti- 
’ mated that less than 2,500 acres had 
been planted to sericea in the seven 
Southeastern states of Virginia, North 
Carolina, South Carolina, Georgia, 
Florida, Alabama, and Mississippi. 
Since that time, the acreage in these 
states has been increased to more than 
100,000 acres. 

Slow progress during the earlier 
years was due largely to a lack of infor- 
mation about cultural methods, utiliza- 
tion for hay and grazing, and to the 
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limited supply of seed. In many in- 
stances, unscarified seed was planted 
at such a low rate per acre and covered 
so deeply that very thin stands were 
obtained. Following the practice of 
mowing for hay when the plants were 
in bloom, used with most other leg- 
umes, the quality of hay was so poor 
that sericea was thought by many to be 
of no value. 

The Bureau of Plant Industry con- 
ducted trials with sericea at the Arling- 
ton Experiment Farm, Va., and dis- 
tributed small quantities of seed to 
state agricultural experiment stations 
and to individual farmers. Several of 
the state stations made studies of cul- 
tural methods and of utilization of 
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sericea for hay and grazing. As a re- 
sult of these studies, it was learned that 
better stands could be obtained from 
scarified than from unscarified seed, 
and that the seed required little or no 
covering. It was also learned that seri- 
cea made hay of good quality if cut 
while plants were still young and suc- 
culent. At the Tennessee Agricultural 
Experiment Station, sericea was grazed 
by livestock while the plants were young 
and succulent. 

At several of the Soil Conservation 
Service demonstration projects and 
CCC camps, sericea was planted rather 
extensively for erosion control on steep 
slopes and in waterways into which 
water from terraces was discharged. In 
the spring of 1937, information from 
the Bureau of Plant Industry and the 
experiment stations was used as a basis 
for a simple set of planting instructions 
that were used in all areas where the 
Soil Conservation Service was operat- 
ing. As further experience was gained 
with sericea, these instructions were re- 
vised and used in soil conservation dis- 
tricts. This method of planting con- 
sisted of sowing 30 pounds of scarified 
seed per acre following a cultipacker 
or a drag harrow on well-prepared soil 





Hauling in a good crop of sericea hay the middle of May on a York County, South Carolina, farm. 
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without covering. Cultipacking and 
harrowing were done approximately on 
the contour to avoid drifting of seed 
in case heavy rainfall occurred soon 
after seeding. On very steep slopes, 
cultipacking after sowing presses seed 
into the soil and reduces drifting. 

Although the rate of seeding was 
somewhat heavier than might have 
been required under ideal conditions, 
stands were not too thick on the un- 
favorable sites where sericea was usu- 
ally planted. Many of the farmers did 
not have the equipment needed to pre- 
pare good seedbeds, and there was 
often a loss of seed as a result of drift- 
ing and silting on the steeper sites. 
Uniformly satisfactory stands were usu- 
ally obtained where this method was 
followed. Where sericea was planted 
on bare areas of raw subsoil, stands 
were greatly improved by light mulch- 
ing with straw, damaged hay, or coarse 
manure. 

Most of the seeding was done in 
April, May, and June, although sericea 
may be planted over a considerably 
longer period. Satisfactory stands have 
been obtained by planting scarified seed 
from early corn planting time, or a 
little before, through July. Good 
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Corn following a five-year-old stand of sericea in Clay County, Alabama, made 53 bushels per acre 


in 1941. 


This was more than three times as much as the yield on similar land nearby where no 


sericea had grown. 


stands have been obtained by seeding 
sericea immediately after the last culti- 
vation of corn in July. In a few in- 
stances, drought immediately after 
seeding killed young seedlings before 
they established a good root system. 

Larger yields of hay have been ob- 
tained the second year from early spring 
than from June and July seedings. 
Particularly on sandy soils in the 
Coastal Plains, better stands have been 
obtained from early than from late 
spring seedings. 

Best stands of sericea have usually 
been obtained where it was sown on 
clean land without a nurse crop. Some- 
times farmers got satisfactory:stands by 
seeding on small grain early in the 
spring, but many failures also resulted 
from this method of planting. Partic- 
ularly in the middle and lower South, 
dry weather in May has resulted in 
poor stands where sericea was seeded on 
grain. The maturing grain crop had 
drawn so heavily on soil moisture that 
a large percentage of the young sericea 
seedlings died before they could estab- 
lish a good root system. 

Satisfactory stands of sericea have 
been secured by disking small grain 


stubble after harvesting, cultipacking, 
and then sowing sericea seed. Better 
stands resulted where the grain was 
mowed for hay so as to allow the sericea 
to be seeded a few weeks earlier than 
where the grain was allowed to remain 
until ripe. This method of seeding 
allows sericea to be planted without 
losing the use of the land for a year. 
The yield of hay the second year is not 
usually as large as it is from plantings 
made early in the spring. 

Unhulled sericea seed has given good 
stands when sown the latter half of the 
winter. Unhulled seed is less depend- 
able than clean, scarified seed. In 
order to insure stands that are thick 
enough to control erosion on sloping 
land, it is usually advisable to sow ap- 
proximately twice as much unhulled as 
scarified seed. 

Sericea makes little growth the first 
year. The young seedlings are usually 
practically hidden by weeds so that the 
crop appears to have failed. Farmers 
have been known to plow up good 
stands of sericea the first year because 
they thought the crop had failed. Plants 
make very rapid growth in the spring 
of the second season and are usually 
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ready to cut for hay by the first to the 
middle of May. Mowing for weed con- 
trol during the first growing season is 
not necessary, unless a dense stand of 
crab grass is present. If mowing is 
done, it is important that the cutter bar 
be run high enough to avoid cutting the 
sericea plants near the ground. A few 
instances have been seen where stands 
were practically destroyed by close mow- 
ing the first growing season. 

Sericea requires well-drained soil. It 
will not grow on marshy land nor on 
soils where the water table is very near 
the surface. It has grown on some of 
the heavy plastic clay soils that are not 
adapted to kudzu. Because of its abil- 
ity to grow on soils with plastic sub- 
soils, sericea is the best adapted peren- 
nial forage crop for soils like Iredell in 
the Piedmont and the acid clay soils 
of the Black Belt of Alabama and Mis- 
sissippi. Sericea also grows well on 
some of the brown loams such as Gre- 
nada in north Mississippi and west Ten- 
nessee that are usually referred to lo- 
cally as being too cold for kudzu. 

Most of the seed used in demonstra- 
tion-project and CCC camp areas was 
furnished by the Soil Conservation 
Service as a means of determining the 
possibilities of sericea as a soil-conserv- 
ing crop on steep slopes and in water- 
ways. It was also desired to get enough 
acreage established from which to har- 
vest seed required in expanding the 
acreage as rapidly as possible, provided 
sericea proved to be a satisfactory soil- 
conserving crop. 

A total of 2,742,000 pounds of sericea 
seed was reported by the Division of 
Crop Estimates of the Bureau of Agri- 
cultural Economics to have been har- 
vested in the states of Virginia, North 
Carolina, South Carolina, Tennessee, 
Georgia, Alabama, and Mississippi in 
1942. Of this amount 1,940,000 pounds 
were harvested in Alabama, Georgia, 
and South Carolina. Assuming that 
the seed harvested would yield 50 per 
cent clean scarified seed, the seed har- 
vested in 1942 would, at 30 pounds of 
scarified seed per acre, plant approxi- 


mately 45,700 acres. 
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The deep roots of sericea enable it to withstand 
periods of drought when most other crops suffer 
severe damage. 


Increase in the acreage of sericea also 
has been stimulated in several of these 


states by AAA payments. These pay- 
ments have helped to pay the cost of 
establishing sericea. Important as 
financial assistance was, however, tech- 
nical assistance now being given 
through soil conservation districts is by 
far the most important factor in getting 
the acreage of sericea increased. Farm- 
ers who are assisted in planning where, 
when, and how to plant sericea are 
taking advantage of the opportunity 
to earn payments in this way to a much 
greater extent than are those who do 
not receive. this technical assistance. 
Also, farmers who receive such assist- 
ance are utilizing sericea for hay to a 
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greater extent than farmers outside con- 
servation districts. 

Sericea has proved its value as a soil- 
conserving crop on steep, eroded land 
where it has grown satisfactorily with 
less lime and fertilizer than are re- 
quired by most other forage crops. It 
is giving excellent protection against 
erosion on slopes and in waterways, 
provided thick stands are obtained. 
Thin stands have proved to be too open 
for adequate protection on steep slopes. 
Thick, uniform stands are absolutely 
essential for protection against erosion 
on steep slopes or in waterways, and 
are highly desirable on all sites. It was 
largely for this reason that a fairly 
heavy rate of seeding was used. 

Farmers who mow sericea when the 
plants are about 12 inches high, rake 
soon after mowing, and store the hay 
in the barn the following day are usu- 
ally well pleased with the quality of 
the hay. Cases of dissatisfaction with 
the quality and palatability of sericea 
hay that have been investigated usually 
have been due to late mowing that re- 
sulted in coarse, stemmy hay, which re- 
tained only a small percentage of its 
leaves. 

In a few feeding trials where alfalfa 
and sericea hay were compared in the 
ration of dairy cows, sericea was about 
80 per cent as efficient in milk produc- 
tion as alfalfa. Any forage crop that 
will produce hay which is 80 per cent 
as good as alfalfa, on land that is too 
poor -for alfalfa or most other forage 
crops, has a place in the Southeast. 
There is a vast acreage of eroded land 
in this section that is now producing 
little or nothing of value. Sericea, if 
planted on this poor land, would make 
a valuable contribution toward a live- 
stock program in the cotton-producing 
states where so much has been said 
about the need for developing livestock 
as a supplement to cash-crop farming. 

Much of the sericea that is being 
grown for hay is on land that is not 
suited to the production of most other 
crops. T. L. Morrison, Route 1, 
Newell, Ala., was assisted by the Pied- 
mont Soil Conservation District in plan- 
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ning his 104-acre farm. He had 17 
acres that were too steep and too 
severely eroded for row crops. The 
conservation plan provided for 5 acres 
of this steep land to be planted to seri- 
cea and the remaining 12 acres to 
kudzu. 

Mr. Morrison harvests approximately 
7 tons of hay annually from his 5 acres 
of sericea. Like many other farmers, 
Mr. Morrison is able to get most of his 
hay from perennials that are growing 
on land unsuited for row crops. This 
enables him to turn a large part of the 
annual legumes in his rotations back to 
the soil to increase its productivity. 

Yields of sericea hay have usually 
been from | to 2 tons per acre annually. 
Most of the land that was planted to 
sericea usually produced less than 15 
bushels of corn per acre. . On good 
land, yields of 3 tons of hay per acre 
are not unusual. 


Sericea As A Seed Producer 


Sericea is a fairly good seed producer. 
Yields of unhulled seed have varied 
from 200 pounds to 1,000 pounds per 
acre. Seed production often is reduced 
by very dry weather during the late 
summer and fall. If harvested soon 
after frost, from 400 to 600 pounds of 
unhulled seed per acre may be expected. 
Seed shatter and may be lost if not 
harvested within a few days after the 
first killing frost in the fall. 

Field-run seed usually yields as much 
as 50 per cent clean, scarified seed. The 
percentage of clean seed, of course, de- 
pends largely upon the amount of trash 
and leaves left in it by the combine. 

The most satisfactory harvesting of 
seed has been where one cutting of hay 
was taken early in the spring and the 
second growth was left for seed. The 
height of the plants is more uniform 
and the stems are finer where one cut- 
ting of hay is taken than where the 
entire season’s growth is left for seed 
production. In the latter case the stems 
tend to be too coarse to be handled satis- 
factorily by the small combines com- 
monly used in the South. 

(Turn to page 43) 





Putting Fertilizer Down 
Puts Crops Up 


By A. W. Klemme 


Extension Specialist in Soils, Dept. of Soils, University of Missouri 


CCORDING to many field trials 

in Missouri, the application of 
commercial fertilizers can be expected 
to give profitable returns. These come 
as larger yields and better quality of 
small grains and grasses, both of which 
make most of their growth in the fall 
and early spring in the longer grow- 
ing season as we have it in this State. 
This is also in accord with the more 
favorable distribution of rainfall. On 
late spring and summer-growing crops, 
like corn and soybeans, the response to 
fertilizers in this State has been er- 


ratic. These crops may meet less favor- 
able distribution of rainfall. 

Row applications of 150 pounds per 
acre on corn with a modern fertilizer 
attachment on the planter will increase 
corn yields from 5 to 12 bushels per 
acre in years when the rainfall is well 
distributed throughout the growing 
season. On the other hand, yields may 
be decreased in seasons with short 
droughts, especially if these occur dur- 
ing the tasseling and silking stage. 

The erratic response from year to 
year is illustrated in the yield records 


Corn where 800 Ibs. of 10-10-10 were plowed under shows little “‘firing’’ even though the growth 
was much greater. . 
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Corn where 133 Ibs. of 3-12-12 were applied in row with modern fertilizer attachment. 
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Note the 


excessive “‘firing.”’ 


of fertilizer test plots on corn. In 1937, 
the plots on Oswego silt loam, a gray 
prairie soil of southwest Missouri, were 
given an application of 150 pounds of 
a 4-12-4 fertilizer in continuous bands 
on each side of the row. They yielded 
5.1 bushels more corn per acre than the 
plots receiving no fertilizer. In 1938 
the same fertilizer gave no increase in 
yield. On Marshall silt loam in 1937, 
the application of 150 pounds of 0-12-4 
per acre increased the yields by 9 bushels 
per acre, while in 1938 the plots with 
a like application yielded less corn per 
acre than the plots receiving no fertili- 
zer. These erratic responses to fer- 
tilizers by the corn crop usually have 
been charged to weather conditions. 

It has been generally believed that if 
droughty periods and hot winds occur 
when the corn is tasseling and silking, 
the viability of the pollen is damaged 
and corn yields are reduced. In gen- 
eral, it has been believed that fertilizer 
applications may hasten growth so as to 
bring corn into the tasseling stage when 
such droughts occur; and, if so, that 


yields are not increased or may even be 
reduced by fertilizers. Contrariwise, 
there is ample evidence to show that 
fertilizers may hasten development so 
as to escape this critical period, and 
yields may be increased. 

Recently some more helpful concepts 
of this erratic response of summer- 
grown crops to fertilizers applied in the 
row have been suggested. Fertilizers 
remaining in the soil as salts, it is be- 
lieved, may -be the cause of such crop 
injury. There is further suggestion 
that when adsorbed on the soil they are 
helpful. It has been pointed out by Al- 
brecht ' that fertilizer nutrients or salts 
must first react chemically with the col- 
loidal material of the soil if they are 
to become most serviceable to plants. 
When the fertilizer is applied in con- 
centrated areas as in row applications, 
only a portion of the ions of the fertili- 
zer salts react rapidly and become more 
completely absorbed by the soil. The 

1 Albrecht, William A. Adsorbed Ions on the 
Colloidal Complex and Plant Nutrition. Proceed- 


ing Soil Science Soc. of America 1940, Vol. 5, pages 
8-16. 
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balance remains as a salt to give a 
strong solution injurious to the tender 
plant root. When fertilizer is drilled 
with fall-sown small grain the cooler, 
more moist, and longer growing sea- 
son allows chemical reaction to become 
more complete before the slowly ad- 
vancing roots meet the unadsorbed 
salts. This serves to reduce the salt 
effect and to make the nutrient ions 
more effectively available so that the 
crop response is more certain. 

In midsummer when short droughts 
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of the Indiana Agricultural Experiment 
Station has shown that in Indiana, 
where weather conditions are not so 
variable, the “firing” of corn can be re- 
duced and yields can be increased by 
broadcasting and plowing under a part 
of the fertilizer, or by placing it lower 
down or on the plow sole with a spe- 
cial fertilizer attachment on a plow. 
An exploratory study of fertilizer 
placement on corn was started in Mis- 
souri in 1941, in cooperation with the 
Midwest Fertilizer Committee and the 


Corn, where no fertilizer was applied, “fired” badly. 


occur, the feeding roots of the plant 


move downward to moisture. In most 
Missouri soils there are less available 
nutrients in the subsurface and subsoil 
zones than in the surface soil. It is 
during these periods when the need of 
the plant for soil nutrients is often 
greatest. The so-called “firing” of corn 
which occurs during these periods may 
in many cases really be starvation for 
the essential plant nutrients. Scarseth? 

2G. D. Scarseth. Agronomy Mimeo. No. 36. 


Purdue University, Agri. Ext. Station, Department 
of Agronomy. 


American Potash Institute. It was de- 
signed to test this belief that “firing” 
of corn was a matter of plant-food de- 
ficiency and, further, that the fertilizers 
placed so as to allow them to be ab- 
sorbed by the soil would be more effec- 
tive than if too rfear the seed and early 
roots. Eight cooperative test plots on 
different farms were established with 
one each on the silt loams of the soil 
series of Marshall and of Knox, the two 
more fertile loess soils of northwest Mis- 
souri; of Summit, a residual prairie 
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limestone and shale soil of central Mis- 
souri; and of Wabash, along the Missis- 
sippi River in northeast Missouri; and 
with four on Putnam silt loam, a typi- 
cal claypan prairie soil of northeast 
Missouri. The fields taken over in all 
of the selected areas except three were 
in second-year sweet clover just before 
going to corn. One of the exceptions 
was a field in red clover sod, another 
was in small grain and lespedeza, and 
the third had been in corn the previous 
year. 

In order to put the fertilizer down, it 
was broadcast with a fertilizer grain 
drill and plowed under with a tractor 
plow. On those soils that are relatively 
high in organic matter such as the Mar- 
shall, Knox, Wabash, and Summit silt 
loams, the broadcast applications were 
400 pounds per acre each of 0-20-0 and 
0-20-20. Two additional plots were 
added on three of the test areas on the 
gray prairie soils. On one, there was 
applied an equivalent of 800 pounds 
per acre of 10-10-10 fertilizer; on an- 
other 400 pounds of sulphate of am- 
monia were plowed under. Across 
these broadcast applications that went 
down into the soil, some fertilizer was 
applied in the row as a contrasted sur- 
face application with a modern corn- 
planter attachment. The fertilizer 
grades and rates per acre in the row 
applications were approximately 0-20-0 
at 80 pounds, 4-16-4 at 100 pounds, and 
3-12-12 at 133 pounds. 

Because of the excessive rainfall dur- 
ing the late spring, of severe insect dam- 
age by the Grape calapsis, and of the 
severe drought late in the season, com- 
plete data as to yield from all these 
plots were not obtained, but some in- 
teresting observations were made. The 
insect damage was less severe and the 
growth ‘was larger and more vigorous 
on plots that had plowed-under, broad- 
cast, or row applications of the 10-10-10, 
0-20-20, and/or the sulphate of am- 
monia than where no fertilizer was 
used or where it was put on in the row 
applications. The latter type of appli- 
cation, however, caused the corn to 
grow more rapidly at first. Harvest 
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records where taken showed little dif- 
ferences in yields for any of the plots. 

The plots receiving the 10-10-10 fer- 
tilizer plowed under withstood the 
drought for 10 days to 2 weeks longer 
without serious “firing” than did the 
plots receiving fertilizer in the row, or 
those which received no fertilizer. The 
quality of corn produced from all plots, 
except those receiving sulphate of am- 
monia alone, was superior to that of 
corn grown on those receiving no fer- 
tilizer. 

That there were residual effects from 
fertilizers used in 1941 passed on to 
the succeeding crops in 1942 was shown 
by their increased growth and vigor. 
Yield data were obtained from corn fol- 
lowing corn on one area of Putnam silt 
loam on the Raymond Brown farm in 
Audrain County. The sweet clover and 
the fertilizers were plowed under and 
planted to corn in 1941. This area was 
planted to corn again in 1942 in order 
to test the carryover of fertilizer after 
one crop of corn had taken its toll. 
The results as corn yields in the second 
crop are given in Table 1. 


TABLE 1.—EFFECTS OF FERTILIZERS 
BROADCAST AND PLOWED UNDER FOR 
CorN IN 1941 as THEY CARRIED OVER 
TO MODIFY THE YIELDS OF THE CORN 
Crop In 1942. 





Grade and Rate/Acre Bu./Acre 


400# sulphate of ammonia..... 
800# 10-10-10............... 
400% O-20-20............... 
S008 O-BO-B. ... 2. cccccwcess 


SESE 
anocooun 


These yields of corn and the differ- 
ence in crop growth with serious or less 
serious “firing” during the summer all 
point to the fact that the corn crop was 
pushed up as the fertilizer was put 
down into the soil by plowing it under, 
rather than by leaving it in the surface 
as the row placement locates it. Such 
results from the immediate crop and the 
effects as carryover to the succeeding 
crop all support the belief that “firing” 





Left, no fertilizer. 


Right, 800 lbs. 10-10-10 broadcast and plowed under. 
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Even though there was 


a severe drought, the fertilizer greatly improved the quality of corn. 


by row placement may be a kind of 
salt effect, or bad placement, in the dry- 
soil layer that lets the crop start off 
well but starves it later when the active 
roots are down in the deeper but nu- 
trient-deficient areas of the soil. Plow- 
ing the fertilizer under puts it into the 
region where it is changed from the 
salt to the adsorbed condition. It ap- 
pears to be good soil chemistry and 
good plant physiology as well as good 
farm economy. 

In further test of the idea of absorb- 
ing the fertilizers on the soil before the 
plant roots get to them, two additional 
trials on fertilizer placement were 
started in the spring of 1942. One was 
with soybeans on Gerald silt loam, a 
claypan soil of southwest Missouri, the 
other was with corn on Oswego silt 
loam in the same part of the State. 
The field layout was much the same as 
used formerly except that all the treat- 
ments were applied in the same direc- 

tion. 
' The fertilizers used on both plow- 
down and row-application plots of the 
soybeans were 0-20-0, 0-20-10, 0-20-20, 
and 4-16-4. The rates of application for 
the plow-down tests were 200 and 400 
pounds per acre except for the 4-10-4 


which were 250 and 500 pounds per 
acre. The same fertilizers were used 
on the corn plots except that equivalent 
applications of 2-12-6 were substituted 
for the 4-16-4. A portion of the soy- 
bean field had been limed in 1939. 
The entire field had grown wheat- 
lespedeza in 1940 and 1941. The corn 
field had been limed in 1939 and had 
grown sweet clover which was plowed 
down ahead of the corn. 

Row applications of 200 pounds of 
0-20-0, 0-20-10, and 0-20-20 and 250 
pounds per acre of 4-16-4, or 333 pounds 
of 2-12-6, were made with a modern 
fertilizer-planter attachment in case of 
the soybean land on both the limed and 
unlimed areas and on the corn. The 
fertilizers for deeper applications were 
broadcast with a fertilizer grain drill 
and plowed under immediately with a 
tractor plow. 

Scioto soybeans planted on May 27 
and 28 gave an excellent stand on this 
Gerald silt loam. The crop was har- 
vested with a combine on October 16. 
Where the fertilizers were plowed 
under yield results were those in Table 
2 


Even without the use of fertilizers, 
(Turn to page 44) 





Why Do Farmers Plow? 


By Wm. A. Albrecht 


Department of Soils, University of Missouri, Columbia, Missouri 


HAT is “an easy question to an- 

swer” for the farmers who know 
how to plow and who “like to plow.” 
They are legion who “get pleasure out 
of seeing the soil turn turtle,” and who 
will tell you that they plow to improve 
their crops in quantity and in quality. 
To fly into the face of the testimony 
which is the observation of the myriads 
of tillers of the soil during the ages 
past, and to deny that there is any scien- 
tific basis for this practice, even if it is 
not known by the farmers, will demand 
strong and sound evidence. 

Without doubt, we have been doing 
too much plowing, but there is a back- 
ground of birthright and history for it. 
North European origin and ancestry, 
so common in the United States, bring 
plowing into the foreground as a tillage 
habit to aerate and warm the heavily 
textured soils of that climatic region. 
Farming demanded plowing, and one 
doesn’t make a living without plowing 
on a farm that is of clay loam or clay 
texture, and under liberal and regular 
rainfall. Areas of older agriculture 
have survived because of heavy soils. 
Agriculture on sandy soils has been 
fleeting. Farmers from these older 
agricultural sections couldn’t conceive 
of farming without plowing. To them, 
as to the majority of us, the plow has 
always been the symbol of agriculture. 

Plowing without understanding its 
functions in relation to the soil and the 
soil fertility, however, now demon- 
strates that we have done too much 
plowing—and much unnecessary plow- 
ing. There is the inclination in this 
confession to condemn the very prac- 

1The first of two articles on the controversial 
subject, ‘(Do Farmers Plow Too Much?” The 


second discussion will follow in an early issue of 
this magazine. 
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tice itself. Because too much alcohol, 
strychnine, or opium taken indiscrimi- 
nately is deadly, shall these stimulants 
and pain relievers be denied to the 
physician? We have been too prone to 
treat all soils, regardless of texture and 
structure, to the same frequency of 
plowing. We are just now examining 
this, at least from the viewpoint of 
economy. 


Results of Excessive Plowing 


During the importation of the plow- 
ing idea and the application of the 
practice in the United States, our an- 
cestry did not recognize their. transition 
to soils that are mainly silt loams, that 
demand less plowing than European 
clay loams. They failed to appreciate 
the connection plowing might have 
with their movement from regions 
where the rainfall comes regularly in 
small showers to those where a large 
share of the rains are torrential. This 
failure was more serious in our west- 
ward trek to central United States, 
where the relative torrential nature in- 
creases as total rainfall diminishes. 
This shift from maritime to continental 
climate was not appreciated until much 
plowing under torrential downpours 
put erosion of almost catastrophic mag- 
nitude over our most productive areas. 

Our ancestors—and we, like them— 
failed to recognize also that in moving 
some 700 or more miles southward, one 
is going toward increasing continental- 
ity with its higher and more fluctuating 
temperatures. Here is the biological 
aspect of the rapid rate with which the 
feserve organic matter in the soil has 
been burned out. This was the basis 
of the high crop yields enjoyed by the 
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pioneer for his much plowing. These 
yields were purchased at tremendous 
soil fertility costs, and this almost ex- 
plosive exhaustion of the soil organic 
matter in our brief history has left the 
soil less receptive to the heavier rain- 
fall, has encouraged greater run-off, and 
has brought with it the damaging ero- 
sion. Excessive tillage by plow and 
otherwise has not yet brought us to 
appreciate that it has also exhausted 
from the cultivated soils the very plant 
nutrients that now prohibit nature from 
quickly growing the vegetation that 
would cover her nakedness and reduce 
the erosion hazard. 

Yes, we have plowed too much, as 
our hindsight forcefully tells us. But 
surely our foresight is better than to 
allow refusal to plow in the future. 


Plowing Puts “Life” Into Soil 
Factory 


Plowing does aerate the soil, as any 
soil microbiologist will testify. As a 
consequence of the change of atmos- 
phere in the soil and because of the 
stirring by the mold-board plow, there 
is new “life.” The soil is a factory in 
which much energy is expended. It is 
transforming many substances, oxidiz- 
ing or burning tons of carbon to carbon 
dioxide, sulfur to sulfur dioxide, am- 
monia to nitrate, and other similar com- 
bustions. These important facts are 
disregarded as part of the soil’s contri- 
bution to production of crops by him 
who would not plow. 

When a 40-acre corn field under 
maximum growing activity in July is 
burning to form carbon dioxide the 
carbon equivalent of that used in run- 
ning a steam engine of 40 horsepower, 
can any one deny the necessity of air 
for such a performance? Surely no one 
will close the draft and destroy such 
producing power by refusing to plow. 

Air in the soil is not wholly a matter 
of the shifting water table, as soil 
science of the vintage of 1910 suggests. 
Water tables are located at extreme 


depths. This has been revealed by the 
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numerous studies encouraging soil con- 
servation because it is a practice in 
water conservation. These depth fig- 
ures are so large as to be ample evidence 
that fluctuations of the water tables, 
even over wide range so far down in 
the soil profile, could mean nothing in 
the way of atmospheric air exchange 
with that in the surface soil. 

Then, too, water ‘can move up and 
down in the soil without moving as a 
whole water table. It can move with- 
out necessarily exchanging air within 
the soil for that in the atmosphere above 
it, much as water in the lower half of 
a bottle can exchange place with the air 
above it as the bottle is inverted, but 
yet remains tightly stoppered. Just as 
atmospheric air plays no role in this 
exchange of places by water and air in 
the bottle, just so can water move in the 
soil and air can move in the opposite 
direction, without atmospheric air en- 
tering. 

Then, too, oxidations can occur in 
the soil in the absence of atmosphere. 
Chemical compounds of oxygen in the 
soil give up this element to supply it for 
various functions. It serves to burn 
substances in the soil just as saltpeter 
mixed with charcoal burns the mixture 
with a speed explosive enough to be 
gunpowder. Atmospheric burning of 
charcoal is too slow to make it serve as 
explosive. 

The burning business in the soil by 
means of oxygen from the air or from 
chemical combustions serving in mi- 
crobial respiration must go on if the 
plant nutrients tied up in combination 
with carbon are to be released for re- 
peated use by other plants of succeed- 
ing generations. Were this perform- 
ance not proceeding in the soil, life on 
the globe would soon become extinct. 
The soil’s producing power would soon 
be expended. All of its chemical nutri- 
ents for sustenance of life, or its soil 
fertility, would be in combination in its 
own products of growth above the soil. 
As a result, the soil could offer nothing 
and no growth could occur. These 
fires of oxidation, because of microbial 





June-July 1943 


life and activities within the soil, undo 
these growth products and let the ele- 
ments make the cycle of growth, death, 
and decay again. The plow is a means 
of giving extra draft to hasten this 
cycle. Shall we prohibit this cycle by 
refusing to plow? 

That plowing improves the efficiency 
of the soil, not only for oxidation of 
carbon but also as a nitrogen oxidizing 
factory to deliver this latter element in 
the form of available nitrates, is known 
to those familiar with the more recent 
developments in soil science. The soil’s 
supply of soluble nitrogen increases 
during the early growing season as the 
temperature rises. It may rise to a very 
high point in fallow soil, or may be 
consumed by vegetation. It may be 
leached out by rainfall. It is low again 
by fall. It declines with the falling 
temperature or may be held down by 
excessive drying. 

Some studies of the nitrate supply in 
the soil under corn during the growing 
season in three adjoining plots, one un- 
plowed, one plowed, and one plowed 
and cultivated, tell forcefully that plow- 
ing provides a larger supply of soluble 
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nitrogen as nitrates, Fig. 1. These were 
the results also in the absence of the 
crop and of weeds. Cultivating the 
soil three times, as corn is commonly 
handled, provides extra nitrate nitrogen 
via the soil as the producer of this plant 
nutrient. Crop yields follow in order 
of the level of these nitrate supplies. 
The crop depends on the rate of de- 
livery of the soil fertility. 

The farmer may not know that these 
higher levels of nitrate are the more 
direct causes of his improved crop yield 
associated with his making the “soil 
turn turtle.” He plows ahead of the 
corn planting in order to get a better 
corn crop. His inability to point out the 
underlying scientific channels through 
which the effects of plowing are trans- 
mitted to the crop does not put the 
plow into bad repute in his sight. 
Surely, the hundreds of corn producers 
will not suddenly discard so ancient an 
implement merely because they cannot 
call to their help this scientific evidence 
when someone concludes for them that 
the plow is the cause of increased ero- 
sion and other devastation that is so 
easily associated with it. 


— PLOWED and 
CULTIVATED 
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Fig. 1. Nitrate nitrogen under corn during the growing season as influenced by plowing and 


cultivation. 
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NITRATE NITROGEN - POUNDS PER ACRE 
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Fig. 2. 


Plowing and cropping a soil year 


after year bring with them declining 
crop yields. For these one might readily 
pounce upon the plow as the culprit 
in the case. But one must not forget 
that cropping includes one crop above 
the soil as complex vegetation and an- 
other one within the soil as simpler bio- 
chemical products in microbial opera- 
tions, Fig. 2. Soil plowed out of sod 
and put to crops such as corn or wheat, 
continuously, soon runs to bare land. 
Shall we blame the plow as it turns 
under trash and crop residues to make 
the field look clean? To the unin- 
formed, this would seem to be evidence 
that “backfires into the argument that 
plowing produces a better environment 
for plant roots”. The declining crop 
yields, which we have been trying so 
desperately to bolster up by imported 
crop substitutes or by new creations of 
the plant breeder, have other causes 
than merely the plowing operation. 
They cannot be explained away by the 
simple beliefs that “the explosive sep- 
aration of the soil mass wrecks all 
capillary connections temporarily”; and 
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Nitrate nitrogen levels in soil during succeeding five-year averages 
for the growing season to show declining supplies with maxima coming 
successively later in the season. 


that “the organic 
matter sand- 
wiched in further 
extends the period 
of sterility of the 
soil due to dry- 
ness.” Such de- 
ductions are much 
outmoded when 
they still pin all 
explanation on 
the movements of 
soil water. 
Sterility of the 
soil is not always 
a matter of desic- 
cation. Much as 
liquor has come 
and gone in our 
many discussions 
and legislations to 
eventually find its 
limited place in 
human life and 
let us move on 
toward a better understanding of 
nutrition as basic to our national 
well-being, so the water factor in plant 
existence has now been accepted as 
one under nature’s control in quantity. 
Our attention has gone to plant nutri- 
tion as the managerial factor, where 
with little fertility addition we can do 
much for the plant, even to its water 
needs. As Mark Twain would have 
it, water in the soil goes back to the 
weather about which there is much talk 
but about which little is done. The 
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- factor of soil fertility, or of the nutrition 


of the plant, is one about which we can 
do something to give us more and 
better crops for the weather we have. 
Crops are as they eat, not as they drink. 
Fighting the weather is less helpful 
than fixing the fertility of the soil. 
Crops are not declining or failing be- 
cause plowing is drying out the soil. 
The forces that push plowed land 
into bare are not the moldboard plow 
and the horses or tractor with it; they 
are the continued removal of soil fer- 
tility with little return. They are the 
(Turn to page 46) 
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we a: 


A SCENE FROM THE BACKLOG OF AMERICA’S VICTORY ASSETS. 








Above: Good pastures for hogs are highly recommended, especially in facing feed shortages. 


Below: Four tractors, no horses, mowed, raked, baled, and hauled the hay on this Iowa farm. 





Above: America’s “breadbasket,”” at this stage, brings forth the poet’s “Seas of waving gold.” 


Below: Soybeans are beginning to achieve in this country some of the centuries-old credit due them. 





Above: Well-fed and ready for their contribution to a continuous supply of healthful food. 


Below: Many ration points will be spent when these “Steaks in the Making’”’ appear on the market. 
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Before the war, the large and at that 


Food Programs time burdensome surpluses of foods 


and feeds called forth many plans and 
programs to cope with the situation, partly by attempting to increase usage but 
mostly by reducing production. With the outbreak of war, it was realized that 
agricultural production, especially in certain lines, would have to be increased; but 
of all the problems confronting the country following Pearl Harbor, it was felt that 
agricultural supplies fortunately would not be troublesome nor need much atten- 
tion. The extraordinarily good yields obtained in 1942 due to a fine response 
by farmers to appeals for increased production combined with highly favorable 
weather further lulled much of the country into a complacent attitude regarding 
food supply and production. 


Huge demands made by a hard-working public, the military services, and our 
allies have caused these large supplies and surpluses of agricultural products to 
disappear with alarming rapidity during the past year. The amazing domestic 
consumption has showed the country that the potentialities of increased consump- 
tion were barely scratched by the programs in effect during the period of sur- 
pluses. Those who urged more attention to this method of coping with crop 
surpluses, rather than by reducing production, appear to have been vindicated. 
This is information that should be kept in mind for future use. 


Of more immediate moment is the fact that the country has been rudely 
awakened to the realization that a serious food problem is staring it in the face. 
Fortunately those entrusted with the prosecution of our war effort are aware of 
the situation and are taking steps to meet it. The approaches being made or 
given consideration are indicated in a recent address by Dr. Sherman E. Johnson, 
Chief of the Production Programs Branch of the Food Production Administra- 
tion, before the annual meeting of the Western Farm Economics Association at 
Berkeley, California. While the address represented the speaker’s personal views, 
they are important because of his position in the Food Production Administration. 


Dr. Johnson said in part: “In building a wartime food production program 
we need, first of all, to consider the pattern of food needs. Second, we should 
analyze the most economical food sources for meeting each of these needs, and 
their priorities in event that some needs cannot be met. Third, we should deter- 
mine what constitutes maximum production in accordance with the needed pat- 
tern. And, fourth, we should develop the type of programs that are most likely 
to obtain maximum production.” 


It is brought out that the five types of foods are grains; fats and sugars; proteins 
such as meats, poultry, eggs, legumes, and nuts; milk and milk products; and 
vegetables and fruits. These types of foods must be balanced from the nutri- 
tional viewpoint and also in line with production possibilities. With feed reserves 
fast disappearing, emphasis will have to be shifted from meat production to 
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vegetable sources of proteins. Egg production is considered an economical utiliza- 
tion of feeds, while dairy products are efficient sources of human nutrient needs. 
In general, emphasis will have to be given to agricultural production which sup- 
plies the most nutrients for the land, labor, and materials used in their production. 
High protein and oil crops, white and sweet potatoes, vegetables, and wheat and 
food cereals should be encouraged, with the bulky and perishable crops produced 
as close to consumption centers as possible. Cotton in the Mississippi Valley is 
given as an example where nearly as much oil as from soybeans can be produced, 
along with long staple cotton, needed in the war effort. 


Shifts in farming systems may have to be made, whereby greater production 
of the more urgently needed crops will be obtained. This is comparable to the 
conversion of the automobile industry to war production. Dr. Johnson stated in 
this regard: “If it is to be achieved to the extent necessary to meet our needs, we 
must be ready to pay for the conversion cost.” The possibilities of such conver- 
sions are not to be underestimated. The increase of acreage in peanuts from 1.1 
million acres in 1941 to 3.6 million acres in 1942 is cited as what can be done. 
Attention must be given to increasing output per unit of land, labor, and animal. 
Greater and more efficient use of fertilizer in this connection is mentioned. Esti- 
mates by a joint committee of the Bureau of Plant Industry, Soils, and Agricul- 
tural Engineering and Bureau of Agricultural Economics show that increases in 
yield of 5 to 25 per cent of major crops and plowable pastures could be obtained 
“if a strong national program were adopted to facilitate carrying out certain im- 
proved practices including greater use of fertilizer. If confined to individual 
crops, even larger increases could be obtained.” 


Little hope is held out for any great relief in year-round labor, but some addi- 
tional seasonal labor probably can be mustered. Greatest possible efficiency in 


use of present available labor will have to be obtained. 


Considering maximum potential agricultural production, Dr. Johnson stated: 
“If fairly effective measures can be taken to meet minimum needs for labor, 
machinery, and materials, it may be possible to increase food production as much 
as 6 to 8 per cent above the record production of 1942. This statement assumes 
average crop yields and balancing livestock production with current feed sup- 
plies. . . . More important than the actual increase in output would be the 
changing pattern of production if the pattern were shifted in the direction indi- 
cated above. It would mean that a much larger population could be fed ade- 
quately from the food output. 


“If we could develop programs which would obtain wide adoption of improved 
practices it might be possible to increase total output another 5 to 10 per cent 
above 1942 levels.” 


Five possible program approaches for obtaining maximum agricultural produc- 
tion along desired lines were presented: uncontrolled prices; support prices and 
government assistance in providing labor, machinery, and other supplies; sup- 
port prices, goals, material grants, and war risk insurance; production contracts; 
and production allocations. Arguments for and against each of these programs 
were briefly given. It would appear from reading Dr. Johnson’s address that he 
rather favors the third program whereby prices are supported; assistance is given 
in obtaining labor and materials for cooperating farmers; goals would be set up 
for the country, section, and individual farms; and crop insurance would be pro- 
vided to reduce the risk of individual farmers in growing certain desired crops. 
Apparently he believes the first two programs are inadequate and the last two 
extreme and difficult to administer. 
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Farm Prices of Farm Products* 
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Wholesale Prices of Ammoniates 
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Wholesale Prices of Phosphates and Potash** 


Tennessee Muriate Sulphate Sulphate Manure Kainit, 
phosphate of potash oipotash of potash salts 20 
on sepnate | nd pebble, 75% t ob on - -_— wee ean ye 
osD and pe .ob. perunit, per . per ton, per unit, unit, 
Balti- 68% f.o.b. mines, c.f. At- c.it. At- c.f. At- .1.f. re § 
more, mines,bulk, bulk, lantic and lanticand lanticand lanticand lantic and 
per unit per ton perton Gulf ports Gulf ports Gulf ports Gulf ports! Gulf ports: 


1910-14....... $0 .536 $3.61 $4.88 $0.714 $0.953 $24.18 $0 .657 $0 .655 
eee 566 3.12 6.90 -632 -904 23.87 on0e -508 
ee 550 3.08 7.50 -588 -836 23.32 one -474 
ee 502 2.31 6.60 -582 -860 23.72 onus -472 
ee 600 2.44 6.16 -584 -860 23.72 one -483 
EEE 598 3.20 5.57 -596 -854 23.58 -537 .524 
_ 535 3.09 5.50 -646 -924 25.55 - 586 -581 
ae 580 3.12 5.50 -669 -957 26 .46 -607 -602 
IDR. .cccccces 609 3.18 5.50 672 -962 26.59 -610 -605 
IGED. ..ccecces 542 3.18 5.50 681 -973 26.92 618 612 
oe 485 3.18 5.50 681 -973 26.92 618 612 
eee 458 3.18 5.50 681 -963 26.90 618 591 
LO ae 434 3.11 5.50 662 -864 25.10 601 565 
er 487 3.14 5.67 486 -751 22.49 483 471 
_ aS -492 3.30 5.69 415 -684 21.44 444 488 
a» -476 1.85 5.50 464 -708 22.94 505 560 
See -510 1.85 5.50 508 -757 24.70 556 607 
_ =a -492 1.85 5.50 523 -774 25.17 572 623 
SS -478 1.90 5.50 521 -751 24.52 570 607 
> -516 1.90 5.50 517 -730 ee 573 
eee -547 1.94 5.64 522 -748 25.55 570 
1948 .....ccccee -600 2.13 6.29 522 748 25.74 205 
ee -600 2.20 6.50 535 -755 26.00 210 
eee -600 2.20 6.50 471 -665 22.88 185 
TAY 050 0% 000 -600 2.20 6.50 503 -755 26.00 197 
August..... -600 2.20 6.50 503 -755 26.00 -197 
September. . -600 2.20 6.50 503 -755 26.00 -197 
October..... -600 2.10 6.20 535 -755 26.00 -210 
November.. 600 2.00 5.90 535 .755 26.00 -210 . 
a. ‘ 600 2.00 5.90 535 . 756 26.00 -210 
194 
January . 600 2.00 5.90 535 755 26.00 -210 
February. 600 2.00 5.90 535 -755 26 .00 -210 
March...... 608 2.00 5.90 535 -755 26.00 -210 
April ....... 640 2.00 5.90 535 755 26 .00 -210 
ree 640 2.00 5.90 535 755 26.00 -210 


Index Numbers (1910-14 = 100) 





106 87 141 89 95 99 ers 78 

103 85 154 82 88 96 eee 72 

94 64 135 82 90 98 oan 72 

110 68 226 82 90 98 os 74 

112 88 114 83 90 98 82 80 

100 86 113 90 97 106 89 89 

108 86 113 94 100 109 92 92 

114 88 113 94 101 110 93 92 

101 88 113 95 102 111 94 93 

90 88 113 95 102 111 94 93 

85 88 113 95 101 111 94 90 

81 86 113 93 91 104 91 86 

91 87 116 68 79 93 74 72 

92 91 117 58 72 89 68 75 

89 51 113 65 74 95 77 85 

95 51 113 71 79 102 85 93 

92 51 113 73 81 104 87 95 

89 53 113 73 79 101 87 93 

96 53 113 72 77 87 os 

102 54 116 73 78 106 87 ais 

112 59 129 73 78 106 o* 

112 61 133 75 79 108 85 oe 

112 61 133 66 70 95 81 ee 

112 61 133 70 79 108 83 - 

112 61 133 70 79 108 83 oeee 

xe 112 61 133 70 79 108 83 as 

October... . 112 58 127 75 79 108 85 wvited 

November... 112 55 121 75 79 108 85 sald 

_ _—- ve 112 55 121 75 79 108 85 o0es 
4 

January.... 112 55 121 75 79 108 85 Stee 

February... . 112 55 121 75 79 108 85 se 

March...... 113 55 121 75 79 108 85 nee 

See 119 55 121 75 79 108 85 aes 

TGs aigsdares se 119 55 121 75 79 108 85 — 
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Combined Index Numbers of Prices of Fertilizer 
Materials, Farm Products and All Commodities 


Pri 
Db: 


ices paid 
ae Wholesale 
‘or com- prices 
Farm modities of all com-_ Fertilizer Chemical Organic Superphos- 

prices* bought* moditiest materials} ammoniates ammoniates phate Potash 


149 141 116 101 145 106 85 
152 147 114 107 144 103 79 
152 143 103 97 125 94 79 
157 151 112 100 131 109 80 
155 146 119 94 135 112 86 
153 139 116 89 150 100 94 
155 141 121 87 177 108 97 
153 139 114 79 146 114 97 
145 126 105 72 131 101 99 
124 107 83 62 83 90 99 
107 95 71 46 48 85 99 
109 96 70 45 71 81 95 
123 109 72 47 90 91 72 
125 117 70 45 97 92 63 
124 118 73 47 107 89 69 
130 126 81 50 129 95 75 
122 115 78 52 101 92 77 
121 112 79 51 119 89 77 
122 115 80 52 114 96 77 
130 127 86 56 130 76 
152 144 92 57 161 76 
152 144 94 57 169 78 
152 144 90 57 151 69 
152 144 91 57 157 74 
153 145 91 57 155 74 
154 145 91 57 154 74 
155 145 92 57 154 78 
156 146 92 57 158 78 
158 147 92 57 154 78 


160 149 92 57 154 78 
162 149 92 57 155 78 
163 150 93 57 160 78 
165 151 95 57 160 78 
166 152 95 57 160 78 


*U. S. D. A. figures. 


+ Department of Labor index converted to 1910-14 base. 

t The Index numbers of prices of fertilizer materials are based on original study 
made by the Department of Agricultural Economics and Farm Management, 
Cornell University, Ithaca, New York. These indexes are complete since 1897. The 
series was revised and reweighted as of March 1940 and November 1942. 


1 Beginning with June 1941, manure salts prices are F. O. B. mines, the only 
basis now quoted. 

** The annual average of potash prices is higher than the weighted average of 
prices actually paid because since 1926 better than 90% of the potash used in 
agriculture has been contracted for during the discount period. From 1937 on, 
the maximum seasonal discount has been 12%. 
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This section contains a short review of some of the most practical and important bulletins, and lists 
all recent publications of the United States Department of Agriculture, the State Experiment Stations, 
and Canada, relating to Fertilizers, Soils, Crops, and Economics. A file of this department of BETTER 
CROPS WITH PLANT FOOD would provide a complete index covering all publications from these 


sources on the particular subjects named. 


Fertilizers 


€ Data from additional states on fer- 
tilizer usage and consumption have 
been received recently. A summary of 
fertilizers sold in Pennsylvania in 1942 
has been issued by the Department of 
Agronomy of Pennsylvania State Col- 
lege which made a survey in coopera- 
tion with the National Fertilizer Asso- 
ciation. This showed that over 380,000 
tons of fertilizer were used in the State, 
over 280,000 representing mixed fer- 
tilizers and the remaining approxi- 
mately 100,000 tons straight materials, 
most of which was superphosphate. 
The 15 leading grades were 0-20-0, 
3-12-6, 0-14-7, 2-12-6, 4-8-8, 0-12-12, 
2-9-5, 0-18-0, 0-16-0, 4-16-4, 2-8-10, 
5-10-5, 5-10-10, 2-12-4, and 4-12-4. 
These grades comprised over 86° of 
all the tonnage listed. About 65° of 
the fertilizer was sold in the spring and 
35° in the fall. 


{ Data for Wisconsin are given in 
Wisconsin State Department of Agri- 
culture Bulletin No. 239, “Commercial 
Fertilizers—1943,” by W. B. Griem. 
Very complete information on fertilizer 
consumption in this State is given in 
this publication. It shows that total 
consumption in 1942 was over 132,000 
tons, by far the greatest tonnage of any 
year listed. Some idea as to the in- 
crease in tonnage in this State may be 
gained from the fact that in 1909, the 
first year figures are given, the total was 
only 1,500 tons. The concentration of 
plant food during the year was slightly 
less than the previous year, undoubtedly 
reflecting the disappearance from the 
market of some of the more concen- 


trated fertilizer materials. The average 
analysis of all fertilizer sold was 1.52°/ 
nitrogen, 15.27°% phosphoric acid, and 
8.29°% potash, or a total of 25.08°% plant 
food. Forty-seven grades of mixed 
fertilizer were listed in addition to 
superphosphate and other materials. 
The leading grades were 2-12-6, 0-20-0, 
3-12-12, 0-14-14, 0-20-10, 3-18-9, 0-19-0, 
3-14-6, 0-20-20, and 3-9-18. These 10 
leading grades represented about 81° 
of the total tonnage sold. 


{ The Department of Agronomy at the 
University of Illinois has issued mimeo- 
graphed pamphlet AG1136, .“Fertili- 
zers Sold in Illinois in 1942.” Forty- 
eight analyses of mixed fertilizer in ad- 
dition to superphosphate and other ma- 
terials were sold. Over 83,000 tons of 
fertilizer were used in the State, not 
counting an estimated 129,000 tons of 
rock phosphate. About 70° of the 
fertilizer was used in the spring and 
30% in the fall. The 19 leading grades 
used comprised 95.75°% of mixed fertili- 
zers sold, and the average analysis given 
for the 10 leading grades was 1.6% 
nitrogren, 11.5%, phosphoric acid, and 
10.5% potash. The leading grades in 
order were 2-12-6, 0-12-12, 3-12-12, 
0-20-0, 2-8-16, 0-14-7, 0-8-24, 2-16-8, sul- 
phate of ammonia, 4-8-6, 0-18-0, and 
10-6-4. 


{ In Indiana, preliminary figures on 
1942 tonnages have been issued by the 
Agronomy Department of Purdue Uni- 
versity in mimeographed sheets en- 
titled, “Fertilizer Tonnage Sold in Indi- 
ana in 1942 as Reported by Fertilizer 
Manufacturers.” Over 300,000 tons of 
fertilizer were reported with about 24 
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used in the spring and % in the fall. 
Nearly 100 mixed-fertilizer grades were 
reported in addition to straight nitro- 
gen, phosphate, and potash materials. 
The leading grades were 0-12-12 and 
2-12-6, far ahead of any others, followed 
by 0-14-7, 0-20-0, 0-20-20, 0-8-24, 3-12-12, 
0-14-6, 0-14-14, 2-12-12, 2-8-16, raw rock 
phosphate, sulphate of ammonia, and 
0-10-20. These 14 fertilizers comprise 
nearly 899% of the total tonnage re- 
ported. 


“Fertilizer Recommendations for Wartime 
in Arkansas,” Ext. Serv., Univ. of Ark., Fay- 
etteville, Ark., Charles F. Simmons. 

“Effect of Commercial Fertilizers on Per- 
formance of Peach Trees,” Agr. Exp. Sta., 
Univ. of Ark., Fayetteville, Ark., Bul. 429, 
March 1943, ]. R. Cooper. 

“Bureau of Chemistry Announcement Nos. 
FM-61 and 62,” Dept. of Agr., State of Calif., 
Sacramento, Calif. 

“Commercial Fertilizers,’ Agr. Exp. Sta., 
New Haven, Conn., Bul. 467, Nov. 1942, 
E. M. Bailey. 

“More Crops with Less Fertilizer,” Ext. Serv., 
Univ. of Conn., Storrs, Conn., Bul. 340, Feb. 
1943, J]. S. Owens. 

“Commercial Fertilizers,’ Ga. Dept. of 
Agr., Atlanta, Ga., Serial No. 127, Jan. 1943. 

“Food Production for War,” Agr. Exp. Sta., 
Univ. of Idaho, Moscow, Idaho, War Cir. 13, 
G. Orien Baker. 

“Fertilizers Sold in Illinois in 1942,” Dept. 
of Agron., Univ. of Iil., Urbana, Ill., March 
1943. 

“Fertilizer Tonnage Sold in Indiana in 1942 
as Reported by Fertilizer Manufacturers,” 
Dept. of Agron., Purdue Univ., Lafayette, Ind. 

“Report of Analysis of Commercial Fer- 
tilizers,” La. Dept. of Agr. and Immigration, 
La. State Univ., Univ. Station, Baton Rouge, 
La., 1941-1942. 

“Farming with Less Fertilizer,” Ext. Serv., 
Mass. State College, Amherst, Mass., Sp. Cir. 
93, March 1943. 

“1943 Wartime Fertilizers,’ Ext. Serv., 
Mass State College, Amherst Mass., Sp. Cir. 
95, March 1943, Ralph W. Donaldson. 

“Results of Cooperative Fertilizer Experi- 
ments on Corn in McLeod County in 1942,” 
Univ. Farm, Univ. of Minn., St. Paul, Minn., 
Soil Series No. 1, Jan. 1943, C. O. Rost, Paul 
M. Burson, and R. E. Jacobs. 

“Results of Cooperative Fertilizer Experi- 
ments on Corn in Martin County in 1942,” 
Univ. Farm, Univ. of Minn., St. Paul, Minn., 
Soil Series No. 2, C. O. Rost, Paul M. Burson, 
and Stanley Simpson. 

“Results of Cooperative Fertilizer Experi- 
ments on Corn in Cottonwood County in 
1942,” Univ. Farm, Univ. of Minn., St. Paul, 
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Minn., Soil Series No. 3, Jan. 1943, C. O. 
Rost, Paul M. Burson, and E. C. Rogers. 

“Phosphate Fertilizer Results in Minnesota,” 
Agr. Ext. Serv., Univ. of Minn., St. Paul, 
Minn., E. Pamp. 121, April 1943, Paul M. 
Burson, C. O. Rost, C. M. Kelehan, and M. L. 
Armour. 

“Complete Fertilizer Needed by Soils of 
South Mississippi,’ Agr. Exp. Sta., State Col- 
lege, Miss., Inf. Sheet 283, Dec. 1942, Russell 
Coleman. 

“Fertilizer Recommendations for 1943,” 
Agr. Exp. Sta., State College, Miss., Inf. Sheet 
286, Jan. 1943, Clarence Dorman. 

“Commercial Fertilizers and Winter Leg- 
umes for Cotton Production: Barksdale Field, 
Quitman County,” Agr. Exp. Sta., State Col- 
lege, Miss., Service Sheet No. 347, Dec. 1942, 
Roy Kuykendall. 

“Commercial Fertilizers for Cotton Pro- 
duction: Gary Field, Tallahatchie River Soil,” 
Agr. Exp. Sta., State College, Miss., Service 
Sheet No. 348, Dec. 1942, Roy Kuykendall. 

“Commercial Fertilizers and Winter Leg- 
umes for Cotton Production: Schaefer Field, 
Yazoo County,” Agr. Exp. Sta., State College, 
Miss., Service Sheet No. 350, Dec. 1942, Roy 
Kuykendall. 

“The Value of Farm Manure,” Agr. Exp. 
Sta., Univ. of Mo., Columbia, Mo., Cir. 248, 
Jan. 1943, G. E. Smith. 

“Fertilizers for Sweet Corn,’ Agr. Exp. 
Sta., Univ. of N. H., Durham, N. H., Cir. 
63, Feb. 1943, Ford S. Prince and Paul T. 
Blood. 

“Starter Solutions for Tomato Plants for 
1943,” N. Y. State Agr. Exp. Sta., Geneva, 
N. Y., Bul. 706, May 1943, Charles B. Sayre. 

“Fertilizers Sold in Pennsylvania in 1942,” 
Dept. of Agron., Pa. State College, State Col- 
lege, Pa. 

“The 1943 Fertilizer Situation,” Ext. Serv., 
Clemson College, Clemson, S. C., H. A. 
Woodle. 

“Commerical Fertilizers—1943,” Wis. State 
Dept. of Agr., Madison, Wis., May 1943, W. B. 
Griem. 


Soils 


€ Three bulletins on soil conservation 
of interest to those concerned with this 
important subject are listed this month. 
U. S. Department of Agriculture Farm- 
ers’ Bulletin No. 1853, “Classifying 
Land for Conservation Farming,” by 
R. D. Hockensmith and J. G. Steele, 
describes the various types of land 
recognized by the Soil Conservation 
Service, the types of erosion likely to 
be found on them, methods of control, 
and how the various classes of soil can 
best be utilized. The publication is 
well illustrated and an example is given 
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of the detailed consideration given to 
crops, soil treatment, including fertili- 
zation and liming, pasturing, and other 
practices concerned with the utilization 
of the land. 


€ “Does Soil Conservation Pay?” is the 
title of Bulletin 459 of the Wisconsin 
Agricultural Experiment Station. It 
describes the remarkable results that 
have been obtained on taking a badly 
run-down and eroded property in Wis- 
consin, applying soil conservation 
methods, and measuring the results in 
terms of crops produced. It is stated 
that during the first two years the farm 
was taken over, the stock had to be cut 
to 6 cows and 2 horses in order to do a 
good job of feeding and even then for- 
age produced had to be supplemented 
with purchase of feed. After contour 
farming, erosion-control measures, and 
fertilization with 0-20-20 and lime had 
been used, yields were increased so that 
now the farm supports 21 milch cows, 
4 heifers, 6 calves, and 2 horses without 
the purchase of any additional feed. 


€ Practical information on how to in- 
stitute and carry out strip-crop farming 
is contained in Iowa Agricultural Ex- 
tension Bulletin P53 entitled, “Follow- 
ing the Contour,” by J. B. Peterson and 
L. E. Clapp. Here again the publica- 
tion is well illustrated and diagrammed 
so that anyone wishing to adopt contour 
farming will find easily understandable 
directions. 


“Verticle Zonation of Great Soil Groups on 
Mt. Graham, Arizona, as Correlated with Cli- 
mate, Vegetation, and Profile Characteristics,” 
Agr. Exp. Sta., Univ. of Ariz., Tucson, Ariz., 
T. Bul. 99, Jan. 1, 1943, W. P. Martin and 
Joel E. Fletcher. 

“Your Soil Needs Defending Too!” Ext. 
Serv., Idaho Univ., Moscow, Idaho, Def. Cir. 
16, Jan. 1942, Arnold E. Poulson. 

“Soil Conservation Districts in Indiana,” 
Agr. Ext., Purdue Univ., Lafayette, Ind., E. 
Leaf. 233, Oct. 1942, R. O. Cole. 

“Following the Contour,” Agr. Exp. Sta., 
Iowa State College, Ames, lowa, Bul. P53, 
Feb. 1943, ]. B. Peterson and L. E. Clapp. 

“Liming Soils,” Ext. Serv., Mass State Col- 
lege, Amherst, Mass., Leaf. 134, (Rev.), Feb. 
1943, Ralph W. Donaldson and Arthur B. 
Beaumont. 

“Soil Fertility Control for Greenhouses,” 
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Agr. Exp. Sta., Mich. State College, East Lans- 
ing, Mich., Sp. Bul. 325, May 1943, C. H. 
Spurway. 

“Work in Progress in the Division of Soils,” 
Agr. Exp. Sta., Univ. of Minn., St. Paul, Minn., 
Soil Series No. 4, Jan. 1943, C. O. Rost. 

“Making Garden Soils Productive,” Agr. 
Ext. Div., Univ. of Minn., Univ. Farm, St. 
Paul, Minn., Soil Series No. 6, March 1943, 
Paul M. Burson and C. O. Rost. 

“Cropping Systems and Soil Fertility,” Agr. 
Exp. Sta., Univ. of Mo., Columbia, Mo., Cir. 
247, Dec. 1942, G. E. Smith. 

“Soils of Wheatland County,” Agr. Exp. 
Sta., Montana State College, Bozeman, Mont., 
Bul. 409, Feb. 1943, L. F. Gieseker. 

“The Geographic Distribution of Azotobacter 
and Rhizobium meliloti in Nebraska Soils in 
Relation to Certain Environmental Factors,” 
Agr. Exp. Sta., Univ. of Neb., Lincoln, Neb., 
R. Bul. 121, June 1941, H. B. Peterson and 
T. H. Goodding. 

“Does Soil Conservation Pay?” Agr. Exp. 
Sta., Univ. of Wis., Madison, Wis., Bul. 459, 
March 1943. 

“Classifying Land for Conservation Farm- 
ing,’ U. S. D. A., Washington, D. C., F. B. 
1853, Feb. 1943, R. D. Hockensmith and |. G. 
Steele. 


” 


Crops 


The enthusiasm of several years ago 
over the apparently enormous possibili- 
ties in growing crops in culture solu- 
tions of various kinds fortunately has 
passed and seems to have been replaced 
by a much saner enthusiasm in victory 
gardens. This does not mean that 
there is no place for solution culture of 
crops, but it now appears as though 
that place is being found and the tech- 
nique is being applied on a reasonable 
basis. Those now employing or con- 
templating the use of the culture solu- 
tion technique will be interested in a 
new publication issued by Purdue Uni- 
versity Agricultural Experiment Sta- 
tion, Circular 277, “Nutrient Solution 
Culture of Greenhouse Crops,” by R. B. 
Withrow, J. P. Biebel and T. M. East- 
wood. The authors are among the 
earliest investigators of this technique 
in the country and out of their experi- 
ence are able to furnish much helpful 
and practical information backed by 
thorough trial and experimentation. 
The different types of culture solutions 
with their advantages and disadvan- 
tages are briefly discussed. Sub-irrigation 
culture, with apparatus and installation, 





40 


is described in detail. The section on 
the preparation and management of the 
nutrient solution is very complete and 
will be found extremely useful by those 
using this method. 


{ Tobacco diseases are very completely 
covered in Kentucky Agriculture Ex- 
periment Station Bulletin 437 entitled 
“Tobacco Diseases,” by W. D. Valleau, 
E. M. Johnson, and Stephen Diachun. 
The diseases are grouped into six differ- 
ent classes based on the cause of the 
trouble, as fungi, bacteria, virus dis- 
eases, nematodes, parasitic plants, and 
physiological diseases. There is also a 
grouping based on the parts of the plant 
affected. The disease and the damage 
it does are described, the cause of the 
disease so far as known is stated, and 
practical information on the prevention 
and control is given in each case. 
Under physiological diseases, atten- 
tion is given primarily to deficiencies 
of nitrogen, phosphorus, potassium, and 
sulphur. The appearance of the plant 


for each nutrient deficiency is described 


and in some cases illustrated. It is 
stated that calcium and magnesium de- 
ficiencies very seldom occur under Ken- 
tucky conditions. The obvious control 
of such diseases is the application of 
nutrients by means of fertilizer, manure, 
or in the case of nitrogen—legume 
green manure. In most of the soils of 
Kentucky, phosphorus is likely to be 
deficient and will be needed in the fer- 
tilizer. It is stated that in 1941 a sur- 
vey indicated that over half the soils 
in central Kentucky and most fields in 
other sections were too low in available 
potash to produce a satisfactory crop. 
Potash starvation is more likely to occur 
on limed than unlimed soil. Where 
potash is deficient in the presence of an 
abundance of nitrogen, the tobacco is 
apt to be red. In discussing plant-bed 
diseases, growers are warned against 
using too heavy an application of ferti- 
lizer. In connection with leaf spot dis- 
eases, the authors emphasize the im- 
portance of having a high level of avail- 
able nutrients, particularly potash, in 
the soil so as to build up the resistance 
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of the plant and thus reduce leaf-spot 
injuries to a minimum. While the 
bulletin is written for Kentucky condi- 
tions, all tobacco growers will find the 
information of value. 


“Grow a Garden in Alaska,’ Ext. Serv., 
Univ. of Alaska, College, Alaska, E. Cir. 1, 
Feb. 7, 1942. 

“Cultivated Grasses and Legumes in Alaska,” 
E. Serv., Univ. of Alaska, College, Alaska, E. 
Cir. 2, April 20, 1942. 

“Fifty-Third Annual Report for the Year 
Ending June 30, 1942, Agr. Exp. Sta., Univ. 
of Ariz., Tucson, Ariz., Jan. 1, 1943. 

“Eradication and Control of Nut Grass,” 
Agr. Exp. Sta., Univ. of Ariz., Tucson, Ariz., 
Bul. 189, March 1943, C. H. Davis and R. S. 
Hawkins. 

“Growing and Handling Garlic in Caltfor- 
nia,” Agr. Ext. Serv., Univ. of Caltf., Berkeley, 
Calif., Cir. 84, (Rev. Nov. 1942), Roy D. Me- 
Callum, (Rev.) by ]. E. Knott. 

“Report of the Department of Agriculture 
for the Year Ended Nov. 30, 1941,” Halifax, 
Nova Scotia, 1942. 

“Report of the Department of Agriculture 
for the Year Ended Nov. 30, 1942,” Halifax, 
Nova Scotia, 1943. 

“Annual Report for the Year Ending Octo- 
ber 31, 1942,” Conn. Agr. Exp. Sta., New 
Haven, Conn., Bul. 468, March 1943. 

“How Connecticut Nurserymen Can Aid in 
Food Production,’ Conn. Agr. Exp. Sta., New 
Haven, Conn., Cir. 154, March 1943. 

“Growing Potatoes in War Time,” Conn. 
Agr. Exp. Sita., New Haven, Conn., Cir. 156, 
April 1943. 

“Dairy Farm Primer,” Ext. Serv., Univ. of 
Conn., Storrs, Conn., Bul. 334, Sept. 1942, 
A. I, Mann. 

“Vegetable Gardening for Victory,” Ext. 
Serv., Univ. of Del., Newark, Del., W. E. 
Folder No. 5, Feb. 1943, E. P. Brasher. 

“Increasing Tomato Yields by Profitable 
Cultural Practices,” Ext. Serv., Univ. of Del., 
Newark, Del., W. E. Folder No. 6, March 
1943, E. P. Brasher. 

“Lespedeza for Permanent. and Temporary 
Pastures, Hay, Seed, Soil Conservation and 
Improvement,” Agr. Ext. Serv., Univ. of Ga., 
Athens, Ga., E. Cir. 307, Feb. 1943, E. D. 
Alexander. 

“Peanut Culture in Georgia,’ Agr. Ext. 
Serv., Univ. of Ga., Athens, Ga., E. Cir. 309, 
March 1943, E. D. Alexander. 

“Soybeans in Georgia,’ Agr. Ext. Serv., 
Univ. of Ga., Athens, Ga., E. Cir. 310, April 
1943, E. D. Alexander. 

“Suggestions for Growing Sweet Potatoes 
for Dehydration,” Ga. Coastal Plain Exp. Sta., 
Tifton, Ga., Mimeo. Paper No. 20, March 1943. 

“Seed-Piece Method of Planting Sweet Pota- 
toes,” Ga. Coastal Plain Exp. Sta., Tifton, Ga., 
Mimeo. Paper No. 21, March 1943. 


” 
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“Vegetation Zones of Hawai,’ Agr. Exp. 
Sta., Univ. of Hawai, Honolulu, Bul. 89, 
1942, ]. C. Ripperton and E. Y. Hosaka. 

“Mobilizing Idaho Forage Resources,” Ext. 
Serv., Univ. of Idaho, Moscow, Idaho, Def. 
Cir. 34, Dec. 1942. 

“Growing Strawberries in Idaho,” Agr. Exp. 
Sta., Univ. of Idaho, Moscow, Idaho, Bul. 249, 
Dec. 1942, Leif Verner. 

“Castor Beans—An Industrial War Crop,” 
Ext. Serv., Univ. of Ill., Urbana, Ill., E. Cir. 
551, April 1943, R. F. Fuelleman and W. L. 
Burlison. 

“Supplementing and Improving Dairy Pas- 
tures,’ Ext. Serv., Univ. of Ill., Urbana, Ill., 
Cir. 553, March 1943, W. B. Nevens. 

“1942 Report of the Muscatine Island Field 
Station,” Ext. Serv., lowa State College, Ames, 
lowa, Victor E. Hollar. 

“Kansas Corn Tests, 1942,” Agr. Exp. Sta., 
Kansas State College, Manhattan, Kansas, 
Bul. 311, Jan. 1943, R. W. Jugenheimer, A. L. 
Clapp, and H. D. Hollembeak. 

“Annual Report of the Director of Agricul- 
tural Extension,” Ext. Serv., Univ. of Ky., 
Lexington, Ky., Cir. 380, Dec. 31, 1941, T..R. 
Bryant. 

“Late-Cut Vs. Early-Cut Soybean Hay for 
Stocker Cattle,” Agr. Exp. Sta., Univ. of Ky., 
Lexington, Ky., Bul. 435, Sept. 1942, E. S. 
Good. 

“Tobacco Diseases,’ Agr. Exp. Sta., Univ. 
of Ky., Lexington, Ky., Bul. 437, Dec. 1942, 
W. D. Valleau, E. M. Johnson, and Stephen 
Diachun. 

“Performance of Irish Potato Varieties in 
Louisiana,” Agr. Exp. Sta., La. State Univ., 
Baton Rouge, La., Bul. 359, Jan. 1943, E. L. 
LeClerg. 

“Station Miller Cotton,” Agr. Exp. Sta., La. 
State Univ., Baton Rouge, La., Cir. 29, Jan. 
1943, H. B. Brown. 

“Grassland Experiments,’ Agr. Exp. Sta., 
Univ. of Maine, Orono, Me., Bul. 415, Feb. 
1943, D. S. Fink. 

“Science at Work for the Farmer,” Agr. 
Exp. Sta., Univ. of Md., College Park, Md., 
Bul. No. A7, 1940-41, R. B. Corbett. 

“The Performance of Hybrid Corn in 1942,” 
Agr. Exp. Sta., Univ. of Md., Colege Park, 
Md., Mis. Publ. 12, Dec. 1942, R. G. Rothgeb 
and A. D. Hoadley. 

“Suggested Field Corn Hybrids for Farm 
Use in Maryland 1942,” Ext. Serv., Univ. of 
Md., College Park, Md., Mimeo. 2, Jan. 29, 
1942 (Revised). 

“Peach Growing in Massachusetts,’ Agr. 
Exp. Sta., Mass. State College, Amherst, Mass., 
Bul. 399, Jan. 1943, John S. Bailey. 

“Plant Characters of Cherry Varieties,” Agr. 
Exp. Sta., Mass. State College, Amherst, Mass., 
Bul. 401, Feb. 1943, A. P. French. 

“Potato Growing,” Ext. Serv., Mass. State 
College, Amherst, Mass., Leaf. 20, Feb. 1943, 
Ralph W. Donaldson, Oran C. Boyd, and 
Arthur 1, Bourne. 
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“The Home Vegetable Garden,” Ext. Serv., 
Mass. State College, Amherst, Mass., Leaf. 59, 
March 1943. 

“Tomato Growing in Michigan,” Agr. Exp. 
Sta., Mich. State College, East Lansing, Mich., 
Sp. Bul. 131 (2nd Revision), March 1943, 
S. B. Apple. 

“The Minnesota Pasture Program,” Agr. 
Ext. Div., Univ. of Minn., St. Paul, Minn., Soil 
Series No. 5, March 1943, Paul M. Burson. 

“Grow More Legume Hay for More Live- 
stock Products with Less Labor and Lower 
Cost,” Ext. Serv., Miss. State College, State 
College, Miss., E. Leaf. 43 (19,500), Jan. 1943, 
]. M. Weeks. 

“Sweet Potatoes for Home Consumption and 
Market,” Ext. Serv., Miss. State College, State 
College, Miss., E. Leaf. 48 (19,500), March 
1943, Chesley Hines. 

“Long Staple Cotton Varieties, Mississippi, 
1943,” Agr. Exp. Sta., State College, Miss., 
Inf. Sheet. 285, Jan. 1943, Clarence Dorman. 

“Peach Culture in Missouri,” Agr. Exp. 
Sta., Univ. of Mo., Columbia,,Mo., Bul. 455, 
Sept. 1942, T. J]. Talbert. 

“Sanborn Field,’ Agr. Exp. Sta., Univ. of 
Mo., Columbia, Mo., Bul. 458, Dec. 1942, 
G. E. Smith. 

“Good Practices in Corn Planting and Cul- 
tivation,” Agr. Exp. Sta., Univ. of Mo., Colum- 
bia, Mo., Cir. 254, Feb. 1943, C. A. Helm. 

“Wartime Service to Montana,” Agr. Exp. 
Sta., Bozeman, Mont., War Cir. 2 (1943), 
S. C. Litzenberger. 

“Selective Sprays for the Control of Lawn 
Weeds,” Agr. Exp. Sta., Montana State College, 
Bozeman, Mont., Bul. 411, March 1943, S. C. 
Litzenberger and A. H. Post. 

“Varieties of Farm Crops for Montana 
1943,” Agr. Exp. Sta., Montana State College, 
Bozeman, Mont., Cir. 171, March 1943. 

“Fiber of Native Plants in New Mexico,’ 
Agr. Exp. Sta., N. M. College of Agr. & Mech. 
Arts, State College, N. M., Bul. 300 (Tech.), 
Feb. 1943, C. W. Botkin, L. B. Shires, and 
E. C. Smith. 

“Experiments with Vegetables at the Con- 
servancy District Substation,” Agr. Exp. Sta., 
N. M. College of A. & M. Arts, State College, 
N. M., Bul. 302, March 1943, Rufus Stroud. 

“Official Variety Tests in North Carolina 
1942,” Agr. Exp. Sta., N. C. State College of 
A. & E., State College Station, Raleigh, N. C. 
Agron. Inf. Cir. 131, Dec. 1942. 

“Ohio Corn Performance Tests and Recom- 
mendations 1942,” Ohio Agr. Exp. Sta., 
Wooster, Ohio, Sp. Cir. 66, Feb. 1943, G. H. 
Stringfield, R. D. Lewis, and H. L. Pfaff. 

“Insure Legumes with Inoculation,” Ohio 
Agr. Exp. Sta., Wooster, Ohio, Sp. Cir. 67, 
Feb. 1943, Harold W. Batchelor. 

“Trish Potato Production in Oklahoma,” 
Okla. Agr. Exp. Sta., Okla. A. & M. College, 
Stillwater, Okla., Bul. B-266, March 1943, 
H. B. Cordner. 

“Some Newer Peach Varieties for South- 
central Pennsylvania,” Agr. Exp. Sta., State 
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College, Pa., Bul. 442, Feb. 1943, C. O. Dun- 
bar. 

“The Cotton Contest—1942 for Better Yield 
and Staple Value,’ Clemson Agr. College, 
Clemson, S. C., Cir. 229, Feb. 1943. 

“Agricultural Research in South Dakota,’ 
Agr. Exp. Sta., S. Dakota State College of 
A. & M. Arts, Brookings, S. D., 1942. 

“Fifty-Fourth Annual Report 1941,” Agr. 
Exp. Sta., Univ. of Tenn., Knoxville, Tenn. 

“Garden Soy Beans,” Agr. Ext. Serv., Univ. 
of Tenn., Knoxville, Tenn., Leaf. 51, Jan. 
1943. 

“Agricultural Research in Utah,” Agr. Exp. 
Sta., Utah State Agr. College, Logan, Utah, 
Bul. 306, 1940-42. 

“The Composition of Summer Range Plants 
in Utah,” Utah Agr. Exp. Sta., Logan, Utah, 
Bul. 305, Dec. 1942, L. A. Stoddart and ]. E. 
Greaves. 

“Growing Soybeans in Vermont,” Ext. 
Serv., State of Vermont, Burlington, Vt., Brief. 
418, Revised March 1943, Paul R. Miller. 

“Ladino Clover for Vermont,” Ext. Service, 
State of Vt., Burlington, Vt., Brief. 661, March 
1943, Lester H. Smith. 

“Better Silage Corn for Vermont,” Ext. 
Serv., State of Vt., Burlington, Vt., Brief. 667, 
March 1943, Lester H. Smith. 

“Producing High Quality Hay,” Ext. Serv., 
State of Vt., Burlington, Vt., Brief. 671, March 
1943, Paul R. Miller. 

“Your Victory Garden,” Agr. Ext. Serv., 
Univ. of Vt., Burlington, Vt., Brief. 666, Re- 
vised March 1943, Charles H. Blasberg. 

“What About Growing Hemp?” Ext. Serv., 
Univ. of Wis., Madison, Wis., Sp. Cir., Nov. 
1942, A. H. Wright. 

“The Pawnee Potato,” U. S. D. A., Wash- 
ington, D. C., Cir. 665, March 1943, W. C. 
Edmundson, L. A. Schaal, and A. M. Binkley. 

“Peanut Growing,” U. S. D. A., Washing- 
ton, D. C., Farmers’ Bul. 1656, Rev. March 
1943, W. R. Beattie and ]. H. Beattie. 

“Growing Peas for Canning and Freezing,” 
U. S. D. A., Washington, D. C., Farmers’ Bul. 
1920, Dec. 1942, W. R. Beattie, L. L. Harter, 
and B. L. Wade. 

“Substitutes for Scarce Materials,’ U. S. 
D. A., Washington, D. C., AWI-15, Nov. 1942. 

“Disease-Resistant Varieties of Vegetables 
for the Home Garden,” U. S. D. A., Wash- 
ington, D. C., Leaf. 203, Revised March 1943, 
R. ]. Haskell and V. R. Boswell. 

“The Agriculture of Cuba,” U. S. D. A, 
Washington, D. C., Foreign Agr. Bul. No. 2, 
Dec. 1942, P. G. Minneman. 


Economics 


“Prices Received by Alabama Farmers for 
Farm Products, August 1909-August 1942,” 
Agr. Exp. Sta., Ala. Polytechnic Inst., Auburn, 
Ala., Bul. 258, Feb. 1943, ]. N. Mahan and 
John F. Marsh. 

“1942 Navel Oranges,” 


Agr. Ext. Serv., 
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Univ. of Calif., Berkeley, Calif., Wallace Sul- 
livan and H. B. Richardson. 

“Objectives for Canadian Agriculture in 
1943,” Agr. Supplies Board, Dominion Dept. 
of Agr., Ottawa, Canada. 

“Connecticut Vegetable Industry and Its 
Outlook for 1943,” Dept. of Agr. State of 
Conn., Hartford, Conn., Bul. 81, April 1943. 

“Land Values, Mortgages, Rexts, and Wheat 
Yields of Northern Idaho Wheat Lands,” Agr. 
Exp. Sta., Univ. of Idaho, Moscow, Idaho, 
Bul. 248, April 1942, A. Norman Nybroten. 

“Planning the Farm Business in South Cen- 
tral Kansas,” Agr. Exp. Sta., Kansas State 
College of Agr. and Applied Science, Manhat- 
tan, Kansas, Bul. 312, March 1943, R. ]. Doll. 

“Peanuts as a Wartime Crop in Louisiana,” 
Agr. Exp. Sta., La. State Univ., Baton Rouge, 
La., Bul. 361, Feb. 1943, Frank D. Barlow, 
Jr. and George Townsend. 

“Investments by Farmers—Wise and Other- 
wise,” Agr. Exp. Sta., Mich. State College, 
East Lansing, Mich., Sp. Bul. 322, April 1943, 
L. H. Brown. 

“Crop Report for Michigan,’”’ Mich. Dept. 
of Agr., East Lansing, Mich., Feb. 1943. 

“Collective Tenure on Grazing Land in 
Montana,” Agr. Exp. Sta., Mont. State College, 
Bozeman, Mont., Bul. 406, Feb. 1943, Glenn 
H. Craig and Charles W. Loomer. 

“Community Planning in Eddy County, 
New Mexico,” Agr. Exp. Sta., State - College, 
N. M., Bul. 297, Dec. 1942, Sigurd Johansen 
and Milton Rossoff. 

“Determining Rates for Machine Rent and 
Custom Work,” Agr. Exp. Sta., Okla. A. & 
M. College, Stillwater, Okla., Sta. Cir. 110, 
March 1943, E. A. Tucker and Peter Nelson. 

“Cost and Efficiency in Producing Hairy 
Vetch and Austrian Winter Field Peas in 
Western Oregon,” Agr. Exp. Sta., Oregon State 
College, Corvallis, Ore., Sta. Bul. 415, Nov. 
1942, G. W. Kuhlman and D. Curtis Mumford. 

“1943 Production Intentions, Rhode Island,” 
Agr. Exp. Sta., R. 1. State College, Kingston, 
R. I., Mis. Pub. 14, Dec. 1942, A. L. Owens. 

“Utilization of Irrigable Land in the Reser- 
vation Area of Uinta Basin, Utah,” Agr. Exp. 
Sta., Utah State Agr. College, Logan, Utah, 
Bul. 303, March 1943, George T. Blanch and 
Clyde E. Stewart. 

“Land Tenure in Process,” Agr. Exp. Sta., 
Univ. of Wis., Madison, Wis., R. Bul. 146, 
Feb. 1943, Leonard A. Salter, |r. 

“Statistics on Receipts and Distribution of 
Sugar in the United States 1934-39,” U. S. 
D. A., Washington, D. C., S. Bul. 77, Sept. 
1942. 

“Seed Crops—Revised Estimates—1929-40,” 
U. S. D. A., Washington, D. C., Feb. 20, 1943. 

“Peanuts, Revised Estimates, Acreage, Yield, 
Production, Disposition and Season Average 
Price and Value by States 1909-40,” U. S. 
D. A., Washington, D. C., July 1942. 

“Soybeans Harvested for Beans, Acreage, 
Yield, and Production 1941 and 1942,” U. S. 
D. A., Washington, D. C., March 1943. 
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Sericea Is A Good Crop 


(From page 17) 


Sericea is also proving to be a good 
grazing crop. It is especially valuable 
for spring grazing when permanent 
pastures fail because of drought. Cattle 
and work animals have grazed sericea 
when they were turned on it while 
plants were succulent. They have not 
usually grazed sericea if turned on after 
plants were 12 inches or more in height. 
Farmers who have pastured sericea 
clipped it occasionally if plants reached 
a height of 12 inches. New growth fol- 
lowing clipping was more palatable 
than the older growth. Sericea has also 
been grazed in the fall following sum- 
mer mowing for hay. 

The possibilities of sericea as a deep- 
rooted legume to control erosion and 
increase productivity of the soil in soil 
crop-conserving rotations have not been 
fully explored. Increases in crop yields 
following sericea in a few trials in the 
field have been very striking. 

T. L. Smith, Route 5, Greer, S. C., 
plowed 1% acres of sericea and sowed 
barley in the fall of 1941. He fertilized 
the barley in the fall with 300 pounds 
of 4-8-6 fertilizer per acre and in the 
spring with 125 pounds of nitrate of 
soda per acre. The total yield of barley 
in 1942 was 120 bushels, or 96 bushels 


per acre. 
Fertilizer Requirements 


There is little definite information 
about the fertilizer requirements of 
sericea. It has grown vigorously with- 
out fertilizer on moderately productive 
soils. On some of the poorer soils, 
sericea has made unsatisfactory growth 
without fertilizer. Even on the better 
soils where it was not fertilized, the 
stands were often thinned and broom- 
sedge encroached after sericea was har- 
vested for hay over a period of 2 to 3 
years. Applications of fertilizer have 
increased the vigor of plants in several 


depleted stands to such an extent that 
broomsedge that had come in was 
crowded out. 

On very poor soils, applications of 
400 to 600 pounds of superphosphate 
per acre have been very beneficial in 
getting stands well established. Little 
is known about the potash require- 
ments of sericea, but it seems logical 
that on soils where potash deficiency is 
indicated by cotton rust or other signs 
of potash hunger, potash also will be 
needed. Nitrogen has been distinctly 
harmful when applied before planting, 
particularly on soils of moderate pro- 
ductivity. Nitrogen from manure, com- 
mercial fertilizer, or winter legumes 
turned before sericea was seeded has 
stimulated the growth of crab grass to 
such an extent that it has bedded down 
on the young sericea plants. This 
heavy layer of crab grass completely 
smothered sericea plants so that spots 
several square feet in area were bare 
the following year. 

Lime has not been very generally 


_used on land where sericea has been 


planted. Increased yields of hay have 
been obtained where lime was applied 
on very acid soils. It seems logical that 
sericea may respond to liming in about 
the same way as the annual lespedezas. 
Additional information about the fer- 
tilizer and lime requirements of sericea 
on the different soils is needed. 

Although there has been a gratifying 
increase in the acreage planted to sericea 
during the past 10 years, there is still 
a need for many thousands of acres of 
this deep-rooted, hardy perennial. 
There is a very extensive acreage of 
eroded, depleted land in the Southeast 
that must be completely rehabilitated 
before it will make any substantial con- 
tribution to a better agriculture. Sericea 
has shown marked ability to grow on 
these depleted lands and to restore their 
productive capacity as hay, pasture, and 
cropland. 
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How Best Use Our Feed Crops? 


(From page 12) 


The answer seems to be that from the 
standpoint of making the best use of 
our available feed supplies it would be 
desirable to reduce livestock fattening 
operations, then hogs, and finally 


poultry, and increase milk production 


chiefly through heavier feeding. The 
extent to which such changes are neces- 
sary, Mr. Christensen reminds us, de- 
pends upon the urgency of increasing 
the output of food and upon the total 
quantity of feed supplies. 


Putting Fertilizer Down Puts Crops Up 
(From page 22) 


the yields of soybeans on the limed 
land were larger by 7.3 bushels than 
on the unlimed lands On the unlimed 
land, the plowing under of the 0-20-10 
fertilizer gave 6.9 more bushels of beans 
per acre. On the limed land, the in- 
crease from plowing was over 8 bushels 
per acre. Nitrogen in the fertilizer 
had a tendency to delay maturity, but 
to a lesser extent on the limed land. 
Nevertheless, the beans from all the 
plots contained less than 12°/% moisture. 

In the similar study with corn in 
1942, the plowing under of 200 pounds 


of 0-20-20 fertilizer per acre on second- 
year sweet clover land ahead of corn 
was responsible for an increase in yield 
of nearly 9 bushels per acre on Oswego 
silt loam. Similar applications put on 
the side of the row at corn planting 
time with a modern corn planter at- 
tachment failed to increase the yield 
materially. The corn receiving appli- 
cations of fertilizer in the row grew 
more rapidly at the outset but failed to 
produce the yield equal to that where 
the fertilizer was plowed under as the 
data in Table 4 indicate. 


Left, soybeans on Jimed land which received 200 Ibs. of 0-20-10 per acre plowed under yielded 


26.5 bu. per acre. 


Right, soybeans on limed land which received no fertilizer yielded but 


17.3 bu. per acre. 
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TABLE 2.—YIELDS OF SOYBEAN GRAIN ON 
GERALD Sitt Loam, ACCORDING TO 
DIFFERENT AMOUNTS OF FERTILIZER, 
WERE PLOWED UNDER ON LIMED OR 
UNLIMED SOILs. 








Bu./Acre 
Grade and 
Rates/Acre 





Limed Unlimed 


ay. 
200% 0-20— 0 12 
400% 0-20— 0 19. 
200% 0-20-10 26. 
400% 0-20-10 23. 
200% 0-20-20 23 
400% 0-20-20 25 
250% 4-16- 4......] 20 
500% 4-16— 4 21 


10. 
15. 
12. 
19. 
14. 


I & to Nw Nw 
“oo 
= 


~ 
~— 





1 One row was a border row. 


The plots with no fertilizer produced 
40.8 bushels per acre, while those with 
200 pounds of 0-20-0 plowed under pro- 
duced an average of 47.1 bushels per 
acre, in contrast to a yield of 42.2 
bushels where a similar application was 
applied in the row. An application of 
200 pounds per acre of 0-20-20 plowed 
under yielded 49.4 bushels per acre, as 


TABLE 3.—YIELDS OF SOYBEAN GRAIN 
(BUSHELS/ACRE), ACCORDING TO THE 
FERTILIZER, WERE PLOWED UNDER OR 
APPLIED AS BANDS ALONG THE Row 

oN LIMED OR UNLIMED SOIL. 


Plowed 
Under 


Grade and 


Rate/Acre Bands 





* Weight included border row and could not be 
used. ield record given is for 400 pounds broad- 
cast and plowed under. 


45 


compared to 46 bushels when applied 
in the row. By increasing the amount . 
to. 400 Ibs. per acre, the application 
plowed under did not increase the yield 
per acre. 

Hesitancy in putting money into 
plant nutrients to be buried in the soil 
has made us use limited amounts of 
purchased fertilizer salts in close con- 
tact with the seed. This was encour- 
aged by our desire to make little fer- 
tilizer do much and in short order. We 
have not been ready to look at fertilizer 
purchases as long-time investments, nor 
as carryovers to the second, the third, 


CoRN GRAIN 
OsweEco SILT 


TABLE 4,—YIELDS OF 
(BUSHELS/ACRE) ON 


LOAM ACCORDING AS FERTILIZER WAS 
PLOWED UNDER OR APPLIED ALONG SIDE 
OF THE Row. 





Grade and 
Rate/Acre 


200% 0-20- 0 
400% 0-20- 0 
200% 0-20-10 
400% 0-20-10 
200% 0-20-20 
400% 0-20-20 
333% 2-12- 6 
666% 2-12- 6 


NR Re NO 


and later crops. This short-sighted 
policy toward our soils has given us the 
apparent damaging salt effects of fer- 
tilizers in summer crops under serious 
moisture shortages. 

If the effects of plowed-under fer- 
tilizers are a fair indication, as shown 
by the few trials, then they suggest that 
we must look to putting fertilizers onto 
the soil either long enough ahead of the 
crop, or down into the soil deep enough 
where there is enough moisture to ‘per- 
mit them to change from the salt to 
the adsorbed form if the most regular 
benefits are to be obtained in spite of 
moisture irregularities. 

In addition, in much of the humid 
area where the subsoil is so highly 
depleted of its nutrient bases as indi- 
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An application of 0-20-20 on limed land increased the yield of soybean seed nearly 7 bu. per acre. 


cated by the high degree of acidity, the 
fertilizers will be much more efficient 
if used after the soil’s calcium deficiency 
has been remedied by liming. Even a 
leguminous crop like soybeans, con- 
sidered “acid-tolerant” by some, and 
the non-leguminous crop of corn have 
demonstrated this beneficial effect from 
lime in conjunction with fertilizer 
plowed under. 

This greater economy in the joint use 
of more than. one remedy for nutrient 


deficiencies and their wiser location in 
the deep and more moist areas of the 
soil at good distance from the seed can 
do much toward increased food sup- 
plies. They indicate that fertilizers are 
less effective as salts in solution than 
when first taken and later given by the 
soil to the plants, or when we fertilize 
the soil rather than fertilize the crop. 
We must in reality put the fertilizer 
down if we want to put the crops up 
to higher yield levels. 


Why Do Farmers Plow? 


(From page 26) 


gradual exhaustion of the stores of fer- 
tility in a soil that must first feed the 
crop of bacteria within before these life 
forms can leave something for the crop 
above. Continued and excessive crop- 
ping, along with the product removal, 
reduce the output of the nutrients left 
over in soluble form by microbial ac- 
tivity. The microbes merely rework 
what is given them. 

The nitrates, or the available forms 
of nitrogen, are brought down to a very 


low level in the soil in June by the 
wheat crop just before its harvest, Fig. 
3. Early plowing in July for the next 
crop starts their accumulation in the 
soil again and the curve begins to rise. 
In the stubble soil the nitrates stay low. 
But when this stubble is plowed in 
August, this soil-stirring operation starts 
the nitrate supply upward. Delay in 
plowing until September lets the grow- 
ing weeds reduce the nitrate supply in 
the soil even below that possible in ex- 
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NITRATE NITROGEN-POUNDS PER ACRE 
o 


MAR. APR. MAY 


Fig. 3. 


haustion by the wheat crop. Here is a 
reason based on nutritional evidence 


that explains why late plowing for 
wheat makes it a poor crop, even when 
weeds are turned under as a green 
manure crop. For wheat, plowing in 
July makes a better crop, but the same 
operation in September makes a poorer 


one. Can we then blame the plow 
when the same performance in turning 
the soil is both good and bad for the 
crop, all within the short time of three 
months? 

The microbial crop comes in for the 
explanation. The microbes must be 
fed first. They eat at the first table, 
the wheat at the second. Early plow- 
ing puts under little organic matter. 
It compels the bacteria to oxidize the 
humus of the soil that has already been 
worked over to the point where it has a 
Narrow nutritive ratio, or a small 
amount of carbon as compared with its 
nitrogen. When bacteria get their 
energy, they burn much of the carbon 
and leave the soluble nitrogen to ac- 
cumulate in the form of nitrates as 
nourishment for the wheat, to its better 
growth. 





Nitrate nitrogen levels in the soil under 
to time of 


AUG. SEPT. OCT. 


wheat reflect amounts and time of rise related 
plowing. 


Late plowing that turns under weeds 
represents a case of feeding the bacteria 
with a diet of excessive carbon and of 
deficient nitrogen. The weeds that 
giew in the stubble after the wheat had 
taken most of the nitrogen couldn’t be 
nitrogen-rich. They were carbon-rich 
or woody. Turned under, this exces- 
sive supply of carbon as energy mate- 
rial compels the microbes to use the soil 
nitrogen to balance their nutritional 
needs. They put this soluble nitrogen 
into complex, insoluble combinations 
resulting from weed decay. The wheat 
ciop following finds little nitrate in the 
soil. It starves when in competition for 
such with the microbial life in the soil. 

Under such circumstances, plowing 
may be given the blame by those who 
have never understood the bacteria in 
the soil. But certainly it isn’t the plow. 
It is the deficient supply of soil fertility 
that is too low to make weeds that can 
contain much in the way of nutrients 
from the soil and must, therefore, be 
made from air and water coming from 
above the soil. Nutrients from that 
source can serve to make only woodi- 
ness. The fertility is also too low to 
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balance a woody or carbonaceous green 
manure as the main part of the mi- 
crobial diet, and to leave anything in 
addition as nourishment for the wheat 
crop. 

There are other scientific bases for 
plowing beside the aeration of the soil 
for the combustion or decomposition 
encouraged thereby as means of liberat- 
ing plant nutrients within the soil. 
Many other phases of microbial life 
contribute to support the plow as an 
important agricultural implement. At 
various agricultural experiment stations, 
other scientists than microbiologists 
have given thought to the effects of in- 


Salt With Potash 
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corporating organic matter into the soil 
by the plow and other methods. Basic 
soil information in connection with the 
“debacle in which our American soils 
have drifted” has been established by 
other men of science who man our 
various stations. They include those 
concerned with soil fertility, plant nutri- 
tion, soil mineralogy, colloid chemistry, 
animal physiology, soil, and other as- 
pects of science not even considered as 
closely connected with soils at so recent 
a date as 1910. All these can support 
the farmer in his art of plowing and 
can give a scientific answer, even if he 
can’t to the question “Why plow?” 


For Some Crops 


(From page 10) 


taken into the tops and that the roots 
actually showed little increase in ab- 
sorbed chlorides. This is of economic 
importance since it has been held that 
in the factory extraction of sugar from 
the sugar beets, a high content of chlo- 
ride interferes with the proportion 
which can be recovered. 

An application of 1,000 lbs. of salt 
per acre does not mean an excessive cost 
in a state like Michigan, which for 
many years has led in the production of 
salt. In some states far removed from 
salt mines, however, the cost of such a 
quantity of salt amounts to quite an 
item in the proper fertilization of the 
salt-responsive crops. In such locations 


_. $800 _ 81000 


Swiss chard produced in the greenhouse. 


it is important to note the benefits that 
were secured from kainite (Tables | 
and 2) which, with several crops, gave 
as high a yield as did 500 lbs. of salt ap- 
plied in addition to the 0-8-24 fertilizer 
containing the higher-analysis potash. 
The 1942 study of the effects of salt 
on crops, as mentioned before, included 
the application of the mine-run 25 per 
cent manure salts from the Carlsbad 
potash deposits, with the trials located 
on a virgin muck more than 20 feet 
deep. So poorly drained that this 
area had never burned over to any ap- 
preciable extent, this muck had pro- 
duced an annual waist-high, wild 
growth of grass and weeds from time 


«82000 


In addition to a uniform application of 1,000 lbs. 


of 4-8-24 per acre, the jars received, from left to right, 1,000 Ibs. muriate of potash: nothing; 
and salt 500, 1,000, and 2,000 Ibs. per acre. 
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TABLE 4.—EFFECTS OF VARYING SALT AND POTASH APPLICATIONS TO Muck Sori 
ON THE SODIUM AND CHLORIDE ABSORPTION BY CROPS 





Fertilized 
annually 
600 lbs. per acre 
1932-37 


Order 
of plots 


application 
1932-37 
lbs. per acre 


Annual salt | Crop yield 


per acre 


Per cent on water 
free basis Ratio 
1937 soda 
tons to 
Soda Chloride chloride 


(Na2O) (Cl) 


Sugar beets—tops 


0-8-—24 

0-8-24 

0-8-24 
0-8-24 (Kainite) 


Sugar beets—roots 


0-8-24 

0-S8—24 

0-8-24 
0-8-24 (Kainite) 


-0-8-24 
0-8—24 
0-8-24 

0-8-24 (Kainite) 


immemorial. When first broken in 
1941 not much response to salt, even 
from the most salt-responsive crops, 
was expected the first year of cropping. 
The benefits secured, as presented in 
Table 5, are not as outstanding as were 
those on the previously long-pastured 
College muck on which the results pre- 
sented in the first four tables were se- 
cured. These results do show definite 
increases from salt, however, and, more 
important, the effects from the use of 
the manure salts as a source of potash 
are fairly comparable with those se- 
cured from the 500-pound-per-acre ap- 
plication of salt, applied along with the 
high-grade potash, and with the salt and 
kainite increases in the earlier studies. 


Discussion 


The results presented in this paper 
show definitely that for certain crops 
ordinary salt should be considered a 


fertilizing material. Regarding the fer- 
tilizing action of salt, the following 
points should be stressed: 


1. The beneficial effect of sodium 
chloride (ordinary salt) lies wholly 
or largely in its sodium content. 

. The beneficial effect of sodium 
chloride (salt) can be secured only 
in the presence of a good supply 
of available potash. The sodium 
does not act as a substitute but 
rather as a supplement to potash. 

. Crops which have shown a very 
definite response to sodium chlo- 
ride include celery, mangels, sugar 
beets, Swiss chard, table beets, and 
turnips. Crops which may be 
benefited include cabbage, cele- 
riac, kale, kohlrabi, radishes, and 
rape, the amount of response de- 
pending on how much sodium 
chloride has been applied to the 
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TABLE 5.—EFFECT OF VARYING ORDINARY SALT, MURIATE OF POTASH, AND MINE-RUN 
PoTaSH APPLICATIONS TO Muck Som on YIELDS oF THREE CROPS AND SUGAR 
ConTENT oF SuGAR BEETS, MICHIGAN STATE COLLEGE EXPERIMENTAL F'arM, 1942 


Fertilizer Salt 
applica- applica- 
tion, 1942. | tion, 1942. 
800 lbs. lbs. per 

per acre acre 


Celery 
tons 


Average yields per acre 


Sugar beets 


Table 
beets 
(roots) 
tons 


Recov- 
erable 
sugar 


% 
Sugar 


(Suc- 


Roots 
tons 


*Carrier used as source of potash on all plots except No. 4, muriate of potash (61.41 K2O). Potash on 


plot 4, Carlsbad, New Mexico, manure salts (25 per cent K20). 


soil in recent years as an impurity 
in the potash applied. 

Mine-run Carlsbad potash salts 
(manure salts), containing around 
25 per cent potash, with sodium 
chloride as an impurity, can be 
effectively and economically used 
in the fertilization of the salt-re- 
sponsive crops, even as far north 
as Michigan. 


In this emergency, the use of manure 
salts should be seriously considered for 
the crops which respond to salt, in order 


All salt of Michigan origin. 


to release the refined potash salts so 
there will be ample for other crops. 
The benefits which will be secured with 
the salt-responsive crops appear likely 
to occur on any soil which is low in 
available sodium. Cost of these mine- 
run salts at Carlsbad plus transporta- 
tion to any locality should be balanced 
against the delivered charge for an equal 
number of units of refined potash, plus 
the local cost of an amount of salt 
equal to that in the manure salts, in 
order to determine the economy in the 
use of the mine-run potash. 


An Era’s End 


(From page 5) 


day of the three-year-old beef steer, the 
mammoth finished animal, is gone for 
good,” said a commentary. Consum- 
ers were getting into smaller homes 
and doing less arduous outdoor work, 
and the favorite cuts were smaller and 
trimmer and fancier than in the brave 
old days of “hoof and horns” appe- 
tites. Producers were finding it easier 


and cheaper to finish the smaller types 
of steers and got a quicker turn-over, 
too. 

When the time came that summer 
to move the crops into the terminals, 
Congress had asked the treasury to 
help. But the help was not the popu- 
lar kind when it arrived. Secretary 
McAdoo stated the government would 
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supply fifty million dollars—then a 
pretty slick sum for a hand-out—but 
he tied some strings to it, so it wouldn’t 
be apt to stray very far or stay out too 
late. He offered to loan this fund to 
the commission houses to plank down 
to producers in crop movements, pro- 
vided that all the cash would be safely 
back inside the steel doors at Washing- 
ton not later than December 10, 1913. 
This brought out a series of scoffs and 
caterwauls that seem sort of familiar 
today, when a sum like McAdoo offered 
would be chicken feed. The boys 
thought it was pretty slim picking 
those days, too, for a national backing 
in moving the grains. One Minne- 
apolis commission man ended his snort 
of derision by saying that his firm alone 
borrowed ten million dollars every sum- 
mer to keep the inbound wheat cars 
moving. 

But the thing that had them all 
steamed up into glorified attitudes was 
the general theme of the season about 
one hundred years of continuous peace 
between this country and England. 
Farmers and everybody else listened to 
the racket made by stump speakers and 
Fourth of July orators and Sunday 
school philosophers. The radio was, 
of course, silent on this important 
jubilee occasion. 


. ADS who would in five years be 
heroes of Flanders Fields joined 
their placid elders that summer of 1913 
in whooping it up for Commodore 
Oliver Hazard Peary, and the victory at 
Put-In Bay that brought the end of 
strife between Yankees and John Bull 
and ushered in a century of silent guns. 
Just why they celebrated a truce be- 
tween these two nations and forgot the 
rest of the shooting that went on both 
here and abroad between 1813 and 1913 
cannot be explained now, even if we 
took time for it. 

Probably, it was because we were 
living comfortably in a sort of fools’ 
paradise, at least that’s the way the re- 
cent economists describe that era. Be 
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that as it may, we were sure mighty 
happy being fools back in those days. 
It was awful tranquil-like and somno- 
lent and peaceful, and the “guards” 
never bothered us much, even if we 
went too close to the outside fence. 

Mostly, I remember that farmers were 
not so long-faced and dubious about 
the future, back then. If local labor 
was shy, folks organized a “bee” and 
raised the barn awhile, and raised Ned 
afterwards with a barrel of something. 
If a guy broke a machine or his crops 
failed last year so he couldn’t get him 
a new patent binder, why the neigh- 
bors pitched in and hoisted him up out 
of his dilemma. Box socials and dona- 
tion parties went on everywhere, and 
kids didn’t need a pocketful of cash 
each time they rode the lumber wagon 
into town. 


URE, farmers got mad about condi- 

tions and voted sometimes for be- 
whiskered sockless radicals, and Pop- 
ulists were popular like any kind of.a 
new sideshow to amuse the proletariat. 
But locally and internally, in the tall 
grass and amid the sticks, there was no 
over-organization, no ultra-complicated 
mess of belonging-to and supporting- 
which. 

But it was the last of the Mohicans, 
all right. This pleasant interlude was 
due for a shock. During the decade 
after 1913 and on a little further, farm- 
ers got to imitating capitalists and thus 
became more class conscious. Maybe 
they had to, I don’t know. Anyhow 
they got real commercial. Thereafter, 
it was constant attention to bookkeep- 
ing and income and outgo; whereas, in 
1913 and prior thereto, only a few fel- 
lows took pride in keeping books, and 
mostly they were prices current and 
breeding fees and veterinary charges 
and what-not, mere memoranda. 

No doubt the isolated situation of 
farm folks in 1913 compared to mod- 
ern times contributed to their carefree, 
independent, zestful lives, and caused 
them to lay aside less for such enter- 
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tainment as motion pictures, bingo, and 
trips to the dentist. 

Not that their farm journals con- 
tained nothing of a nature to make 
them take their financial corsets off. 
Plenty of advertising coaxed out the 
rural dollars. We can find space for 
only a few such items, in retrospect: 


PREADEAGLED in close-set dis- 

play type we get heaps of savory 
suggestions about: “The new wonder 
150-egg incubator to put an end to the 
dreary task of nursing sitting hens; Ray- 
Oil lamps, brass and nickel plated, to 
make winter bulletin reading a pleas- 
ure; free homesteads in Canada and big 
orchard opportunity in the Ozarks; 
great fields open for the man with a 
spare horse and wagon to sell liniment 
made in Winona; get your new split- 
hickory buggy (two years guarantee 
and 30 days riding for nothing); light- 
ning rods, kodaks, and victrolas; auto- 
matic cream separators driven by mag- 
neto equipped gasoline engines; new 
-perfected home electric light plants, 
and believe it or not, a few handsome 
horseless carriages for the farmers to 
get commercial feelings by driving— 
and then demand better roads and big- 
ger taxes.” 

The ones advertised in 1913 to sus- 
picious farmers included Krit, Carter- 
car, Pontiac, Case 40, and Reo 5th. 
The best ones boasted records of twenty 
thousand miles, and we had also visions 
of easier travel through the new asset, 
“no rim-cut cord tires.” But the pace 
toward commercialism was a slow one 
via the motor car boom in 1913, be- 
cause the cheapest models sold for 
$1,700. As long as you stuck to Cli- 
max plug for relaxation and rode in a 
Buckboard, nobody cared whether you 
kept books or wrote checks or had 
fancy farm letterheads. Being back- 
ward and easy-going wasn’t stimulating 
to the ego, but it didn’t hurt your 
digestion or spoil your sleep much. 

However, I presume there has come 
in the wake of the new commercial 
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farm-mindedness a_ better lease on 
health and longevity and a higher de- 
gree of culture and maybe a finer sense 
of modern values. I’m not always so 
dead sure about the spiritual and natu- 
ral essences of rural living being very 
much improved along with the newer 
goals and gadgets. 

It’s true we lacked such inspiring 
and beneficial things as 4-H clubs and 
Future Farmer Chapters and study 
circles among the housewives, provided 
by extension folks. But I suppose the 
AAA and the FSA and the credit agen- 
cies might be disposed of as remedies 
and counter-irritants for something 
that took us unawares and made us 
itch and vomit between 1913 and 1933. 
If they can be fashioned into a preven- 
tive for ills and troublesome cycles in- 
stead of just remaining a dose of tonic, 
why I think we shall make some prog- 
ress after all. 

Anyhow we now live out and beyond 
the old fence lines which hemmed us 
in, sort of, back in 1913 and before. 
We were states-righters and town-plan- 
ners and Americans First in those ster- 
ling times. Now we emerge from a 
sort of coma into a vast expanse of 
world dominion, and we’ve got to learn 
to love neighbors that live more than 
a gun shot and a holler distant from 
our bailiwick. 


RECKON I’ve been just like old 
Rip Van Winkle—snoozing away 
in a pile of dusty leaves of yesterday 
while the airships invented themselves 
into the spotlight and made us over 
into a come-closer community. 
All I can say is, “Brothers, It’s been 
a mighty nice thirty years of sleep for 
me. Seems like I’ve been havin’ some 
queer disturbin’ nightmares lately, and 
some awful frisky squirrels and jack- 
rabbits have run across my whiskers. 
But if I ain’t too blame old to be of 
service, just give me a leetle hist with 
my game hind-leg there and I'll give 
you all a real demonstration of how we 
used to live and let live back when the 
era ended—in 1913.” 
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A North Carolina rationing board 
reports that one of the mountain farm- 
ers living nearby has just about found 
a limit to his patriotism. 

“I’m trying to do my bit, patriotic- 
like,” said the farmer, who had sworn 
that he and his family would abide 
by sugar rationing regulations, “but I’m 
married, have eight children, and I’m 
derned if I can afford to keep on a-buy- 
in’ all that sugar.” 


A sweet young thing grabbed a taxi 
downtown the other day and said to 
the driver, “To the maternity hospital 
_and never mind rushing, I only work 
there.” 


Lawyer: “You mean to imply that 
Mandy then cut his acquaintance?” 

Witness: “Wusser dan dat, suh! 
She cut his throat.” 


Paul: “Do you ever think of the good 
old days before we had rationing?” 

Arch: “Yes.” 

Paul: “Do you think there is much 
difference now?” 

Arch: “Yes, we used to step on the 
gas and sit, and now we sit on the steps 
and gas.” 


“Bill shouldn’t have married Irene. 
In six months’ time she’s made him a 
pauper.” 

“Wow! Is it a boy or girl?” 


1913: Supply and demand. 
1943: Supply or be damned. 


PERHAPS 


Englishman: “I say, what are they 
doing?” 

American: “They’re dancing.” 

Englishman: “They get married later, 
don’t they?” 


“Brown never completed his educa- 
tion, did he?” 
“No, he lived and died a bachelor.” 


Two little mites of about six and 
seven respectively were gazing with 
considerable interest at the storks in 
the zoo, when the usual interfering old 
lady ambled up. 

“Those are storks, my dears,” she 
purred. “The clever birds that brought 
you to your mother and father!” 

The youngsters looked at one an- 
other, and one whispered: “Poor old 
thing! Shall we tell her?” 


Sex, like automobiles and everything 
else, has been so streamlined and 
glamorized, that some old fellows wish 
they could start all over again. 


Girlie: “Do you believe in love at 
first sight?” 

Sailor: “I gotta. I only got two days 
leave.” 


“Prejudice is a great time saver—it 
enables one to form opinions without 
bothering to get the facts.” 





Need for — 
BORON IN AGRICULTURE | 


Authorities have recognized that the depletion of 
Boron in soil has been reflected in limited production 
and poor quality of numerous field and fruit crops. 


Outstanding results have been obtained with the 
application of Borax in specific quantities or as part 
of the regular fertilizer mix, improving the quality 
and increasing the production of alfalfa and other 
legumes, table beets, sugar beets, apples, etc. 


The work of the State Agricultural Stations and 
recommendations of the County Agents are steadily 
increasing the recognition of the need for Boron in 
agriculture. We are prepared to render every prac- 
tical assistance. 


Borax is economical and very little is required. 
It is conveniently packed in 100 lb. sacks and stocks 
are available for prompt delivery everywhere in the 
United States and Canada. Address your inquiries 
to the nearest office. 


PACIFIC COAST BORAX COMPANY 
NEW YORK CHICAGO LOS ANGELES 
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EDUCATIONAL FILMS 
AVAILABLE 


SAVE THAT SOIL 


A 16mm., sound, color film depicting the early South, the results of the 

one-crop system, and the reclamation and conservation of Southern soils 

through the use of legumes and modern methods of soil management. 
Running time, 28 miin. (on 1200-ft. reel). 


Other 16MM. COLOR FILMS AVAILABLE 
Potash in Southern Agriculture Potash from Soil to Plant 
In the Clover Potash Deficiency in Grapes and 
Bringing Citrus Quality to Market Prunes 
Machine Placement of Fertilizer New Soils from Old 
Ladino Clover Pastures Potash Production in America 


We shall be pleased to loan any of these films to agricultural colleges 
and experiment stations, county agricultural agents, vocational teachers, 
responsible farm organizations, and members of the fertilizer trade. 

Requests should be made well in advance and should include informa- 
tion as to group before which the film is to be shown, date of exhibition 
(alternative dates if possible) and period of time of loan. 


For additional information write: 


AMERICAN POTASH INSTITUTE, INC. 
1155 Sixteenth Street Washington 6, D. C. 





INCREASE YIELDS 
AND STANDS 


TREAT SEEDS WITH 


Spergon 


REG. U. S. PAT. OFF. 


THE SEED PROTECTANT THAT PREVENTS SEED DECAY 


Impartial Experiment Station tests prove that vegetable 
seeds treated with Spergon increase yields as much as 
30% over untreated seeds. Growers report excellent 
increases in stands and yields. This outstanding seed 
protectant has a number of advantages that make it 
most desirable from a profit and utility standpoint. 
Spergon works in any type of soil. It is safer, easier 
to use and surer; longer lasting, self-lubricating in 
drills, compatible with inoculation and economical. For 
further information and distributors’ names, write 


UNITED STATES RUBBER COMPANY 


Naugatuck Chemical Division, 1230 Sixth Avenue, New York, N. Y. 
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AMERICAN CHEMICAL SOCIETY MONOGRAPH NO. 91 


MONG American chemical industries that have attracted national and 
international attention due to their war-emergency performance, few 
have exceeded the American potash industry. 


This interesting and well-written survey of the development of the American 
potash industry during the last fifteen years is particularly important at 
the present time, when the food problem is second in importance only to the 


war itself. After a brief review of the present sources of potash, complete 

_details are given as to production, both domestic and foreign; present 
status of the industry; and its future prospects. Special attention is ac- 
corded to Carlsbad, N. M., and Searles Lake, Calif., developments, and to 
the fundamental technology of potash. This important volume has been 
made unusually attractive by the inclusion of a large number of excep- 
tionally good photographs of all phases of the industry. 


Dr. Turrentine, of the American Potash Institute, is one of the country’s 
leading authorities in this field. His work will be welcomed as a most 
significant addition to the literature of the subject by all who are interested 
in any way in the production and use of potash and related products. This 
book will be required by public libraries, as it is the only source of reliable 
information on the current status of this vital resource. 
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